


KAYLOCK
all-metal self-locking INTERNAL/external wrenching

lightweight aircraft Hex Nuts

40% space savings were accomplished by plac-

ing the terminal posts more closely together

—

by using Kaylock INTERNAL/extemal wrench-

ing Hex Nuts.

Another successful miniaturization job—made
possible by using the internal wrenching feature

of Kaylock Hex Nuts. Kaylock's patented all-

metal design gives maximum fastening strength

with minimum size and weight!

DESIGNERS:
When you're in a "tight spot" for fastening

and wrenching, base your design on Kaylock

INTERNAL/external wrenching Hex Nuts.

• Save material, space and weight : Put more
fastenings & connections into smaller areas.

• Reduce material damage : Internal wrench-

ing gives maximum protection to surround-

ing surfaces.

Kaylock Hex Nuts conform to all three Air Force-Navy
standards: AN3G3, AN364, AN3G5, and the new low height

National Aircralt Standard NAS679.

<:
KAYNAR MFG. CO. INC.—KAYLOCK DIVISION • Dept. LG.

BOX 2001, TERMINAL ANNEX, LOS ANGELES S4. CALIF.

Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec

l/\//i3+ does ff-fake-fo et-egfe a complete

Missile WeaponSystem?

WEAPON SYSTEM:

A definition

“A system composed of equipment
,
skills and techniques, the composite o/ which forms an instrument of combat,

usually . . . having an air vehicle as its major operational element. The complete weapon system includes all related

equipment, materials, services, and personnel required solely for the operation of the air vehicle ... so that the

instrument of combat becomes a self-sufficient unit of striking power within its intended operational environment.”

- Quoted from Defense Department Regulations

GUIDANCE
— of the accuracy of ATRAN.
Goodyear Aircraft Corporation

designed, developed and pro-

duces this system for guiding

American missiles.

RADOMES

housing for a missile’s elec-

tronic eyes. Goodyear Aircraft

is a pioneer and leading pro-

ducer of such housings.

RADAR
— Goodyear Aircraft builds hi-

performance airborne systems
and large radar structures for

early warning, missile guidance
and tracking systems.

AIRFRAMES
— fabricated of the newest
alloys by the most advanced
techniques. Goodyear Aircraft

has decades of light-metals

experience in airship pioneer-

ing, building thousands of com-
plete airplanes and structures

for today’s jet aircraft and
missiles.

ROCKETS
—to propel themissilesskyward.

Goodyear Aircraft builds more
large-size rocket cases than any

other manufacturer, has one of

the largest facilities in the

GROUND SUPPORT EQUIPMENT
— to check the missile’s design

characteristics, the complete

system's performance-to move,

missiles. Goodyear Aircraft

designs and builds this equip-

foremost mobile missile ground
support system.

COMPUTERS AND
FLIGHT SIMULATORS
— to check the missile's initial

design characteristics and sim-

ulate its flight. Goodyear Air-

craft builds GEDA, an analog

computer, and supplies flight

simulators for the military

UNIFIED ENGINEERING
— to solve the technical com-
plexities of creating a complete

system. Goodyear Aircraft has
a Weapon System Engineering

organization-specialists with a

unified approach to, and com-
plete familiarity with, the total

PRODUCTION FACILITIES

— to tie together and produce

the whole concept. Coodyear
Aircraft maintains facilities in

Akron, Ohio, and Litchfield

Park, Arizona, where 12,000

skilled people work—To Keep
America First In The Air.

good/year
\J/

aircraft;
'*

j
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Plants in Akron, Ohio, and Litchfield Park,



Looking for solutions?

AMF has missile experience you can use
• Building a reliable missile system introduces problems at every step . . . the

kind AMF solves daily. From drawing board to target, AMF is constantly

bridging the gap between missile concept and performance. • This wealth

of experience, gained as a leading contributor to numerous major missile

programs, can produce the solution to your particular problem. • For a full

description of AMF engineering and production facilities in the missile field,

as well as a review of their performance, contact the AMF Defense Products

Manager in any of the cities listed below.

AVIATION WEEK, MARCH 3, 1958
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TELEMETERING
COMPONENTS
for Severe Environment

HIGH POWER RF SWITCH, TYPE 1696 will switch a transmitter

from one antenna to another at high power levels without mis-
matching the transmitter for safe switching under power. This
unit is also applicable for ground use. frequency range: 215
to 250 Mc/s (other ranges on special order); attenuation:
0.25 db, maximum; power rating: 100 watts R.F. C.W.
VSWR: 1.2 maximum; switching time: .15 sec. average
size: approximately V/z inch diameter by 4 Vi inch long; weight:
2 lbs.; actuating power: 6 watts D.C.; cross talk: 27 dbdown
into unused channel; sequence: Make-before-break.

ANTENNAS, tailored to specific missile requirements.

DIPLEXER CAVITY, TYPE 1231
Two Diplexer Cavities and circuitry

comprise DIPLEXER which feeds sig-

nals from 2-100 watt transmitters
into a single missile antenna system.
Frequency Ranges: 215 to 250 Mc/s,
other ranges on request; Frequency
Spacing: 3 Me min.; Size and Wt.;

each cavity approx. 3" diam. x 4"

long. TRIPLEXER with characteristics

similar to Type 1231 can be supplied.

VSWR MONITOR, TYPE 1273
This unit monitors RF Power. VSWR
and Side-Tone amplitude and furnish-

es 2 d-c voltages representing incident

and reflected power so that antenna
power measurements may be made.
Power Handling Capacity: up to 500
watts output to Indicator: one volt

(nominal) from 500 ohms. Frequency
Range: 100 to 400 Mc/s. Factory
calibrated at desired frequency.

HYCON EASTERN, INC.

AVIATION WEEK,



St oM adds up [
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LIGHT WEIGHT §TRR T0PR LJ[R*

AIRCRAFT HYDRAULIC EQUIPMENT

RELIABILITY

65W 6 and 10 gpm

High capacity, light-weight 10-gpm pumps from STRATOPOWER's 65W
Series have been selected and are now serving on Boeing's KC-135
tanker. The Boeing Airplane Company has also experienced satisfactory

service from more than 35,000 otherSTRATOPOWER pumps on the KB-29,

KC-97, B-50, "377", B-47, B-52, "707", and Bomarc. Briefly, what it all

adds up to is that STRATOPOWER continues to supply a superior product
like the 65W Series to the nation's major aircraft manufacturers for

reliable service in all types of aircraft.

Further information about these outstanding pumps will be furnished

promptly on request.

HOME OFFICE LOS ANGELES OFFICE

DALLAS OFFICE SEATTLE OFFICE

Here’s where hollow parts makers
can find new savings

I
F YOU'RE boring out bar stock to make hollow
parts, you can save money, time and steel. Start with

Timken® seamless steel tubing because:

1. YOU SAVE THE COST OF DRILLING; the hole’s

already there. Finish boring becomes your first pro-

2. YOU SAVE MACHINE TIME by eliminating this

costly, original boring operation. You free screw
machine capacity for other jobs, increase machining
stations without adding machines.

3. YOU SAVE STEEL BY WASTING LESS and using

more of the steel you buy. You get more parts per ton

of steel, because there’s less metal to hog out.

And you get finished parts of better quality from
Timken seamless steel tubing. We forge a solid round

over a mandrel, thoroughly working the metal inside

and out. This rotary piercing operation gives seamless
tubing its fine forged quality and unvarying spiral grain

flow. Precise control of temperature and piercing

speed helps assure you of uniform quality from tube

to tube, heat to heat, order to order.

To save even more steel, have our engineers recom-

mend the one most economical tube size for your-

hollow parts job. We'll guarantee it to clean up to

your finish dimensions. The Timken Roller Bearing

Company, Steel and Tube Division, Canton 6, Ohio.

Cable address: "TlMROSCO”.

TIMKEN-STEEL
SPECIALISTS IN FINE ALLOY STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING



One hundred

to one

inches are sensitive to

Fenwal Continuous Fire and Over-Heat Detectors are

selective — at a given temperature there is a rapid decline

no hea^averaging — if 100 inches is ov^-heated or just one
inch the alarm is sure — never false. That's reliable precise

There are no tubes, transistors, relays or moving parts;

assembly is quick and easy. Shock and vibration will not

bother them and their low impedance prevents false alarms

due to moisture. But that's just part of Fenwal's Continuous

Fire and Over-Heat story. Each zone is unaffected by any
other — you can have several temperatures in a series!

Fenwal was first to develop a Continuous Fire and Over-

Heat Detector— and its present systems have this 10 years’

engineering development experience. There is a Fenwal Fire

Detector to fit your requirements. Maximum reliability is

designed into each unit!

More Fenwal unit Fire Detectors are now flying than any-

other make. That’s the best experience testimonial you can

get! Drop us a line at Fenwal Incorporated, Aviation

Products Division, 123 Pleasant Street, Ashland, Mass., and
we’ll send you our catalog — or our Sales Engineer, which-

over-heat with Fenwal Fire and Over-Heat Detectors

CONTROLS TEMPERATURE... PRECISELY

vice Card-

%° STROMBERG-CARLSON

"There is nothing finer than a Stromberg-Carlson"

AN AID FOR

AIR TRAFFIC CONTROL

WEATHER: Heavy rain—ceiling 500'—visibility one mile.

SITUATION: Aircraft traffic in and out of International

Airport Los Angeles is almost normal.

REASON: Positive identification and control of aircraft

aided by use of the CHARACTRON Shaped

Beam Tube in modern Air Traffic Control

Display Systems. Proved in the SAGE sys-

tem, the CHARACTRON Shaped Beam
Tube displays alphanumeric and symbolic

information plus conventional radar.

A constructive step forward i:

for the fast moving jet-age.



Pneumatic controls
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2U type.
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Check valves

80 types
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28 types
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349 types

CRYOGENICS

@ ww
10 types

AiResearch is the largest

designer and manufacturer of

pneumatic controls for the air-

craft and associated industries.

During the past 10 years more
than 300,000 units have been

produced and are in service.

Temperatures of the fluids

(including gas and liquids)

range from -400°F to

+ 2000°F at pressures to

+6000 psig. The units operate

at any ambient pressure at

ambient temperatures from

— 300°F to over + 1000°F.
Line diameters range from Ve

inch to 15 inches.

This equipment is developed

and tested in the finest pneu-

matic facilities in the world.

Your inquiries are invited.

THE

• Outstanding opportunities for qualified engineers

CORPORATION
fliResearch Manufacturing Divisions

Los Angelex4S, Calilornia . . . Phoenix, Arizona

126SULATES Wffl OM REGULUS H

Harrison-Cooled Regulus II

Flies More Than Double
The Speed of Sound The Navy’s new

Regulus II zooms into space at a blistering speed— to altitudes of more than

00.000 feet! And Harrison heat exchangers are on board, providing the optimum

Chance Vought flight test vehicles. Backed by over 47 years' experience. Harrison

heat exchangers are rugged, reliable and compact—designed to assure complete

dependability under the most severe operating conditions. That's why you'll find

Harrison heat transfer equipment on so many of America's foremost weapons of

defense—from atomic submarines to supersonic bombers and guided missiles.

If you have a cooling problem, look to Harrison for the answer.



Why
NORTH

AMERICAN

..Because menasco could meet or exceed all

REQUIREMENTS FOR CARRIER JET LANDING GEAR

North American FJ series were the first Jet

fighters to be qualified aboard aircraft carriers.

The latest FJ-4 Fury Jet carrier-based fighters are

capable of speeds in excess of 600 knots with a

service ceiling in excess of 45,000 feet. They have

a high rate of climb, and may also serve as carriers

of special externally stored weapons.

Menasco was chosen to design and manufac-

ture the prototype landing gear and has supplied

gear for all of the FJ series airplanes. The proper

combination and application of lightweight mate-

rials and the exclusive Uniwelding process have

provided landing gear of great strength, compact-

ness and ruggedness.

Chose menasco

ettvi
first in development, quality, delivery and service

menasco manufacturing company
BURBANK, CALIFORNIA • FORT WORTH, TEXAS

SPECIALISTS IN AIRCRAFT LANDING GEAR

a growing variety

of Quality Fasteners
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WHITE SANDS DIVISION:

collection of missile data and research and
development of equipment for this purpose.

INSTRUMENT A ELECTRONICS DIVISION:
Accomplishing development of new instru-

mentation techniques and the prototype fab-

rication of equipment.

MATTERN X-RAY DIVISION:

The manufacturing area of Land-Air, Inc.,

which fulfills quantity production require-

CHEYENNE DIVISION:

Within this double hangar is a two-fold pro-

gram of Engineering Design and Aircraft

Modification.

qualified ability in aviation, electronics and manufacturing

PT. MUGU DIVISION:

Processing photographic and oscillographic

data obtained by missile launchings at this

Naval Air Missile Test Center.

FIELD OPERATIONS DIVISION:
Supplying aircraft, aircraft engine and elec-

tronic technicians on a world-wide basis.

LOS ANGELES DIVISION:

Industry wide data processing concerning
organization, buying, inventories, etc. utiliz-

ing the latest computer equipment.

STEPPER MOTORS DIVISION:

Producing an incremental rotation, bi-direc-

tional motor for missiles and automation.

CHICAGO ENGINEERING DIVISION:

Theoretical study group solving problems in

methods and procedures in electronics and
mechanics.

LAND-AIR, Inc.

7446 W. Wilson Avenue, Chicago 31, Illinois

New efficiency in performance as well as a new sound is being added

by Hayes Aircraft Corporation to the KB-50 multi-point probe-

and-drogue tanker fleet of the Tactical Air Command. With the addi-

tion by Hayes of two General Electric J-47 jet engines as supplemen-

tary power, these Hayes modified tankers become capable of above

the weather in-flight refueling of the fastest and most modem jet

fighters, and henceforth will be known as KB-50J tankers.

Low cost of conversion, increased versatility and enlarged scale

of performance of these KB-50J jet-augmented tankers is typical of

the many different Hayes aircraft modification projects which give

the United States more air force per dollar.

TO ENGINEERS AND SCIENTISTS
The rapid growth and expansion of Hayes creates a need

for aeronautical scientists, aircraft design engineers and

graduate engineering students. Good positions are open

for those who are qualified. Hayes now has over 10,000

employees and is a competitive industrial facility for

modification and maintenance of aircraft, including

guided missile work. Write Personnel Department, P. O.

Box 2287.



MICROPHASE R. F. FILTERS FOR AIRCRAFT, MISSILES
• FLEXIBILITY OF DESIGN

• HIGH PERFORMANCE
• RELIABILITY . . .

Meet your critical filter needs, including severe shock and high temperature requirements. These are typical examples.

MICROPHASE CORPORATION

;k.f



— world’sfastest, highest-flying operational airplane

Lockheed's ultrasonic "missile with a man

in it”can outrace the sun from New York

to San Francisco. When necessary, it can

zoom into the upper stratosphere to

perform its vital day-and-night missions.

Less than jj feet long, with knife-sharp

7>f-foot wings, the F-104 Starfighter packs

awesome firepower. Each wing tip can

carry a Sidewinder missile—which is

guided to its target by an infrared track-

ing device (which "feels” the presence of

other aircraft by the heat they radiate).

No other fighter plane in USAF history

has been so thoroughly performance-

proved before entering service. For over

three years Air Force and Lockheed pilots,

engineers and scientists have subjected the

F-104 Stajighter, its electronic components

and armament to the most punishing tests

they could devise. This new pre-service

procedure assures maximum utilization of

the F-104—starting with its very first

mission for the Air Defense Command.

LOCKHEED
means leadership

Lockheed Aircraft Corporation

California Division, Burbank, California

NOW IN SERVICE !
with the 83rd Fighter-Interceptor Squadron, Air Defense Command, USAF, Hamilton AFB, California

New GENISCO
flight control

accelerometer permits

check out of system

This newest Genisco instrument is a modified
version of the unusually rugged, military certified

Model DDL Accelerometer. The Model DDL
was developed specifically to withstand severe
vibration and stress in high-speed aircraft, guided
missile and fire control system applications. It is

now in use on many of the nation's fastest opera-
tional jet fighter aircraft.

In the new Model DDT two miniaturized sole-

noids have been added to the basic design of the
Model DDL. When actuated, these solenoids dis-

place the mass through its full range permitting
rapid, functional tests of system reliability prior
to, or during, flight operation.

Only brief specifications of the Model DDT are
given below. Copies of Technical Data Sheets
giving complete specifications will be sent upon
request.

Because most parts of the new Model DDT are
interchangeable with the Model DDL now in

high-quantity production, price and delivery are
particularly good.

reliability prior to, or

during, flight operations

19



For greater safety—

BENDIX WEATHER RADAR

on more executive aircraft

than any other make

If you want to know more about the

many safety advantages of Bendix*

Weather Radar guided flight, write

for the brochure “Airborne Radar
System”. Address: Aviation Electronic

Products Department. ,llll ra

Bendix Radio Division
BALTIMORE 4, MARYLAND

vice Cord

"Beware of tiieffc&rk!
The nation's first intercontinental missile . . . the Air Force’s Northrop

Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called

air-breathing missile which travels in the earth’s atmosphere. Its compact
design presents a smaller target for radar, interceptors, or anti-aircraft

Extremely mobile, the Snark can he air lifted to any site within a few

The pilotless bomber is powered by a Pratt-Whitncy Aircraft J-57 turbo-

jet engine equipped with a Holley compressor bleed governor. It flies in

near-sonic speeds above the weather over the longest range yet possible by
a missile in the free world today.



For the coming new jet transports, as well as for the

military jet advancements, there is an even greater

need for closely regulated, dependable 400 cycle

genetators. You need not look any further than the

complete Hobart line—many models to choose from,

all designed to do the specific job you have. You have

a big investment in your aircraft and controls. Protect

that investment with the best available equipment for

ground tests and checks. It's better to buy the best than

wish you had.
SELF-PROPELLED

For busy airports and test areas,.this

self-propelled design saves space

and time. 400 cycle AC generators

i VI C JU' of this type are available in similar

bj* I fifli capacities as trailer type.

ELECTRIC MOTOR DRIVEN

Induction motor driven 400

cycle generators with capaci-

ties of 3.75 to 37.5 KVA.
Synchronous motor driven gen-

erators with capacities of 7.5

to 12.5 KVA. Furnished com-

plete with all controls and in-

struments. Ideal for production

or test line, or missile launchers.

J1

. . . also CHECK these versatile DC units-

MOTOR GENERATOR CORPORATION
Box AV-38, Troy, Ohio, U.S.A. hobart brothers affiliate

Circle Number 20 on Reader-Service Card Circle Number 21 on Reader-Service Card—>-

Out of advanced research, development and production at fJotlTOfi I

.

FOR INERTIAL NAVIGATION

AND GUIDANCE SYSTEMS

Electro-Mechanical Equipment—such as the Air Force's ASN-6

Automatic Dead Reckoning Navigation Computer now in

production at Hoffman— include gyroscopes, inertial navigation

systems and components, servomechanisms, fire control

systems, and guided missile controls. These are examples of the

special Hoffman skills and electro mechanical capabilities

which can help solve your design problems.

CORPORATION

Significant new developments at Hollman have created Important positions tor scientists and engineers ot high calibre. Please address Inquiries to Vice-President, Engineering.



SKY WARRIOR WITH HIS

24
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How
many

brains
make a

missile?

Control.systems are the brains that guide,

control and explode missiles. Honeywell can

build any of these integrated control

systems or sub-systems.

Honeywell is now developing and producing
systems, sub-systems and components for the following missiles:

Sidewinder, Honest John, Asroc, Corporal, Thor, Redstone,
Wagtail, LaCrosse, Sergeant, Little John, Titan, Falcon, Van-
guard and many classified applications. This broad experience

in missiles, as well as a solid background in rockets and aircraft

systems, makes Honeywell the logical company to aid you in

your airborne control problems. Contact Minneapolis-Honeywell,
Military Products Group, 2600 Ridgway Road, Minneapolis

13, Minnesota.

Honeywell

27



FJ-4B BUDDY TANKER
Will Aid Fleet Units

Longer fighter sweeps and combat air patrols are assured

with Flight Refueling's Probe and Drogue “Buddy" aerial refueling equipment,

installed on North American FJ-4B Fury fighters

now in service with the Fleet

• Designed and manufactured by Flight Refueling, Inc.,

these efficient refueling units are typical of the results

obtained through the long-range research

and development programs initiated by FRI.

• Flight Refueling’s devices for Fast Fuel Transfer

and fuel system applications are designed to handle all liquids and gases,

conventional and special types,

for mobile weapons

and nuclear installations.

• Manufactured to highest

government specifications

by personnel experienced

in precision fabrication

and quality control,

Flight Refueling's components

are operationally proved

and dependable.

FLUID PROBLEM?
Flight Refueling, Inc., engineering specialists

can help solve that fluid system problem of yours, too.

Our experience includes design and manufacture of systems

and components for handling fluids at high flow rates and high pressures,

under the most difficult operating conditions.

live: William E. Davis, P. O. Box 642, Inglewood, Calif.

Fred 1. Kendell, P. O. Box 622. Far Hills Sta., Dayton. O.

We’re pushing power! . . . High-quality Cannon p
connectors for all types of aircraft and stationary engii

All are exceptionally rugged units, designed and built

for safe, positive connection and long-lasting service.

High-current power types from 250 to 600 amp.;

medium range 30 amp.

2E Type . . . 10-20 amp., 2800v ac rms flashover,

4, 9, 14, 19 contacts. For ground Signal Corps equipme

Ml Type . . . 30 amp., 250v ac, 4 contacts.

GB Type ... 600 amp. and 40 amp., 3 contacts typical

Other GB types for external power, stationary engines, etc.

11751-1 ... for aircraft batteries, two 600 amp. contacts.

CA25019 . . . field maintenance type, 400 amp. and 40 ;

is similar to CA2551 except that it is made to fit square

shell section on receptacle.

Complete data in “GB” Bulletin, “M” Bulletin.

“2E” Bulletin, “BU” Bulletin.

CANNON ELECTRIC COMPANY
3208 Humboldt St., Los Angdes 3 1 ,

Calif.

World's large

of electric con:



HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS

HELP BOMARC KEEP FIGHTING WEIGHT

Approximately 230 lbs. of magnesium is used in the airframe
of the Bomarc, powerful surface-to-air missile. And for good
reason: In each case, the specific application called for light

weight and retention of strength, rigidity and other properties
at elevated temperatures. The logical choice was sheet, extru-

sions or castings of elevated-temperature magnesium alloys.

body. The body skin and doors of both nose and aft sections

utilize 103 lbs. of HK31A sheet and castings. Resultant

weight savings were 23 lbs., including a net reduction of 6
lbs. by using a magnesium casting for a door frame structure.

WING, fin and TAIL 111 lbs. of HK31A sheet were used in the

wing, elevators and elevator stubs, fin and rudder. All lead-

ing and trailing edges of control surfaces for wings and fin

are HM31XA extrusions. Here another 8 lbs. were saved by
using an elevated-temperature magnesium alloy.

These are but a few instances of how precious weight was
saved in the Bomarc. For more information about the use
of magnesium alloys in aircraft, rockets and missiles, contact
the nearest Dow sales office or write directly to us. the now
chemical company. Midland, Michigan, Department MA

YOU CAN DEPEND ON

High-flying “Hustler” equipped with Auto-Lite 350 Wire

Convair’s B-58 “Hustler,” designed for super-

sonic, high-altitude operation, uses Auto-Lite

350 High-Temperature Wire in many critical

applications. Auto-Lite 350 Wire was developed

to meet the extreme temperature and other

physical demands of modern aircraft.

Other airframe manufacturers, like Convair,

find the extra temperature range performance of

Auto-Lite 350 Wire ideally suited to jet air-

craft demands. Many manufacturers find that

in addition to its high resistance to abrasion,

flame, solvents, fuels, and lubricants, Auto-Lite

350 Wire reduces production costs, too, com-

pared to other high-temperature wires.

• No discoloration at maximum operating cable

temperatures

• Flame-resistant

• Easy printing of circu

marking machines

th conventional

• Meets Spec. MIL-W-8777, U.:

• Free stripping

• Manufactured in sizes 22 thru

For complete information on Auto-Lite Aircraft Wire, including specification

The Electric Auto-Lite Company, Wire and Cable Oivision, Pori Huron, Mich

AUTO-LITE
GENERAL PURPOSE
HIGH-TEMPERATURE
AIRCRAFT WIRE

31



On these three men

depends America's conquest

of Outer Space

Very soon now an American is going to ride a

rocket ship to the edge of space—and back.

The success of this first flight—and of the others

that will follow— depends on the teamwork of the

menwho build the rocket ship, the men who become
its ground-support technicians, and the men who
form its air crew. For only the closest coordina-

tion of America's industrial, technical, and mili-

tary skills can achieve the conquest of space.

The X-15: Space Ship No. 1

The craft that is "being readied for this first

flight into space is the X-15, a rocket-powered
research plane for the Air Force, Navy, and
National Advisory Committee for Aeronautics. So
advanced in design it might be called a manned
missile, it's the forerunner of the craft that will

cruise through Outer Space.

The assignment to design, build, and test the

X-15 is being carried out by North American.

32

Planes, brains and rockets

North American’s key role in this

great drive to put man into space is

the result of its capabilities in the

new technologies that make such a

flight possible.

In supersonic aircraft, North
American has had more experience

than all other companies combined.

In automatic controls— the elec-

tronic "brains” that will guide and
navigate the X-15—its Autonetics
Division has pioneered some of the

most significant advances in recent

years. Its Missile Development Divi-

sion-pioneer of America’s missile

technology— is at work on an ad-

vanced air-to-ground (or space-to-

earth) missile for the Air Force.

And, in rocket propulsion, NAA’s
Rocketdyne Division is already de-

livering the great engines for Amer-
ica's major missiles — Atlas and
Thor for the Air Force. . .Jupiter

and Redstone for the Amy.

After the breakthrough

These divisions of North Ameri-
can are making many important sci-

entific breakthroughs in this race to

space. But even more important is

the ability North American has dem-

onstrated, time and again, to turn

today’s experimental flights into to-

morrow’s standard weapon system

—swiftly, surely, and at lowest pos-

sible cost. For every breakthrough
is only a new beginning; it’s the

followthrough that gets the results.

Ground support for space

One of the Armed Services’ most
difficult problems in the Space Age
will be the increasing workload on

their expensively trained technical

manpower. That is why North
American is designing a new kind of

simplified maintenance into all air-

planes, components, and automatic
control systems.

This program will pay off in three

ways : more efficient use of special

skills; more complete utilisation of

weapons ; more defense for the tax-

payer’s dollar.

In the arts of peace, NAA’s
Atomics International Division has
developed two nuclear reactors that

show great promise as practical
sources of electric power.

Today in North American Aviation
and its divisions, you'll find as potent

a combination of scientists, engi-

neers, and production men as any in

American industry. Because these

men are constantly forging ahead
into vital new technologies, much of

their work holds great promise for

science and industry.

Destination: Outer Space. A man will soon
look out on space from cockpit of the

X-15, rocket-powered research plane

now being readied for its flight test.

Rocket Power. NAA’s Rocketdyne Divi-

sion builds rocket engines with thrust

to drive Air Force’s Atlas nussile-or

to launch an earth - circling satellite.

NORTH AMERICAN AVIATION, INC.
SERVING THE NATION'S INTEREST FIRST-THROUGH THESE DIVISIONS



For World-Wide Aircraft Navigation

21A AUTOMATIC DIRECTION FINDERARC'S TYPE
Because it can be tuned to some 60,000 transmit-

ters, spread all over the world, the ADF is a wide-

ly used navigation aid. Important news about the

ADF, however, is that ARC has engineered this

basic instrument down to less than 20 pounds in

weight, with a comparable saving of space.

Now pilots enjoy the advantages of dual instal-

lations of this compact miniaturized equipment
in tolerable weight and space requirements.

The ARC Type 21A ADF is built to today’s more
critical speed and environmental demands. It has

hermetic sealing of vital components, such as the

entire loop assembly. It covers all frequencies from

190 kc to 1750 kc . . . operates on only 2.8 amps
at 27.5 volts dc input or equal power at 13.5 volts.

A significant feature is the extremely low loop drag
— only two inches outside the aircraft skin.

Ask your dealer for detailed literature.

Dependable Airborne Electronic Equipment Since 1928

J^adio Corporation boonton, n. j.

OMNI 'L0C RECEIVERS • MINIATURIZED AUTOMATIC DIRECTION FINDERS • COURSE DIRECTORS • IF RECEIVERS AND LOOP DIRECTION FINDERS

UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) • INTERPHONE AMPLIFIERS • HIGH POINEREO CABIN AUDIO AMPLIFIERS

10-CHANNEL ISOLATION AMPLIFIERS • OMNIRANGE SI6NAL GENERATORS AND STANDARD COURSE CHECKERS • 800-2100 MC SIGNAL GENERATORS

34

WesternGear
TEST STANDS and

DRIVES. ..designed to

50,000 HR or

100,000 RPM
Eastern aircraft manufacturer. The 2 steam turbines deliver

22.500 HP each. Top output speed is 9.000 RPM and the pitch

line velocity is 30.000 FPM.

This test cell presented an "impossible” problem ...how to trans-

mit 3,000 HP at 7,000 RPM through a right angle gear box? The

sets which can be shifted from 7,000 to 11.000 and 17.000 RPM.
Inspection after unprecedented hours of service show the gearing

to be in excellent condition.

Western Gear is designing and building drives

and test stands for leading missile-components

manufacturers and development laboratories

ranging up to 50,000 H.P. or 100,000 RPM.
Successful tests have carried designs to 200,000 RPM.
Pictured on this page are three recent applications.

Note the coupon below.
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Avco

makes things

better

for America

Avco is a builder of quality products for

the commercial economy and high-

performance military systems for national

defense. Gas turbine and reciprocating

aircraft engines, electronics systems, farm

implements, kitchen components and

the Nose Cone for the Air Force Titan

Intercontinental Ballistic Missiles

are being produced by Avco today.

There are many products that identify

Avco. All of them display distinguishing

characteristics of Avco workmanship . .

.

skill, dependability, resourcefulness.

And Avco’s first order of business is

to make things better for America.

THIS IS AVCO
Avco today is a diversified organization

whose products include aircraft power

plants and structures, electronics for

defense and industry, and specialized

home and farm equipment.

Avco’s divisions and subsidiaries are:

Lycoming—aviation, marine and industrial

power plants . . . Crosley—electronics

systems and aircraft structures . .

.

Research and Advanced Development . .

.

American Kitchens . . . New Idea and

Ezee Flow—specialized farm equipment

. . . Crosley Broadcasting Corporation . .

.

Moffats Limited (Canada)—commercial

gas and heating equipment.

Avco Avco Manufacturing Corporation

420 Lexington Avenue, New York, N. Y.



Eimac Klystron Produces
Super Power For Missile Tracker
Development of the super-powered radar ballistic

missile tracker, now in operation ot the Lincoln Labora-

tory of Massachusetts Institute of Technology, required

an electron tube that would produce tremendous
amounts of RF energy at the desired frequency. Long
experience in pioneering ceramic-metal power klystrons

enabled Eimac to design a super klystron that efficiently

and reliably produces the tremendous RF pulse power
required for this application. It was built for Continental

Electronics Manufacturing Company, the transmitter

manufacturer, under sponsorship of the Air Research
and Development Command's Rome Air Development
Center of the United States Air Force.

Similar to the tube shown above, this super klystron is

the largest electron tube in the world; even this ten-foot

giant will soon be dwarfed by 17-foot Eimac klystrons

now under development.
Equipment engineers throughout the world are finding

that the uniqueness of Eimac klystrons makes the
difference in simple, efficient and reliable equipment
design for tropospheric scatter, commercial television,

telephone relay and high power radar applications.

Eimac today manufactures CW and pulse amplifier

klystrons covering the spectrum into the X Band and to

megawatts of power.

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

'p&tdt for high power amplifier klystrons

Products Designed and Manufactured by Eimac

Negative Grid Tubes Vacuum Tube Accessories

Reflex and Amplifier Klystrons Vacuum Switches

Ceramic Receiving Tubes Vacuum Pumps

Includes the most extensive line of ceramic electron tubes

are you looking for

switches controlled
by speed

AC-Milwoukee now produces o speed sensing switch so sensitive that it operates, and
continues to operate, within 14 of 1% of turbine speeds ranging from 500 to 4600 rpm.
Ifyou need to control from one to four engine functions in relation to turbine speeds,
AC has the answer. This speed sensing switch has proved itself in thousands of
operational hours on military jet aircraft . . . controlling ignition systems and
afterburners in flight.

The AC Speed Sensing Control weighs about four pounds and is compact enough
to be mounted almost anywhere. It holds calibration even when subjected to high
engine vibration . . . can operate without servicing for periods up to those recom-
mended for jet engine overhaul.

For help in solving any problem related to automatic control of electrical switch-

ing operations, call AC-Milwaukee.

If you are an engineer with a mechanical
,
electronic or electrical background, and

would like to work with AC’s Milwaukee group, write Mr. Cecil Sundeen, Supervisor of

Technical Employment, Dept. K, 1925 D. Kenilworth, Milwaukee 1, Wisconsin.

AC SPARK PLUG THE ELECTRONICS DIVISION OF GENERAL MOTORS

Inertial Guidance Systems • Afterburner Fuel Controls • Bombing Navigational Computers • Emergency Fuel Controls

Gun-Bomb-Rocket Sights • Gyro-Accelerometers • Gyroscopes • Speed Sensitive Switches • Speed Sensors • Torquemeters
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Space Technology Laboratories

Fafnir

presents a

NEW
series of

©
©
&
©
©
@
©
©
©

MINIATURE BALL BEARINGS
©
©

featuring

1. Vacuum melt HOC stainless steel

2. Balanced design

3. Precision tolerances

Fafnir now offers a series of miniature ball

bearings, fabricated entirely of extra clean

vacuum melt 440C stainless steel. This steel has a

minimum of impurities and eliminates the

chances of pits and imperfections in the races.

Because of superior race finish, the ultimate

results are supersensitive bearings with low

torque values. The balanced construction results

from separate retainers for each bearing size.

Thus the pitch circle of the balls is

centered between the bore and outside diameter.

Made to ABEC-5 tolerances or better, these

bearings are engineered for precision

instrument applications where performance

and long life are vital.

Fafnir’s instrument bearing division has been

expanded for production of the new miniature

series. These bearings are made in the world’s

cleanest metalworking area, regarded as a model

throughout industry.

Investigate this new series of precision

miniature bearings. Write for bulletin to The

Fafnir Bearing Company, New Britain, Conn.

FAFNIR
BALL BEARINGS



Garlock Klozures Specified on
Bell Helicopters for 10 years
Since 1947 Bell Helicopter Corporation engineers have consistently specified Garlock Klozube

Oil Seals for twelve different sealing functions. These Ki.oz.ubes serve in both low speed and high

speed capacities contributing in no small measure to the outstanding performance and leadership

of Bell Helicopters in that industry. Bell reports these seals have a minimum satisfactory life

exceeding the required 600 hour overhaul.

The standard sealing element in a Garlock Klozure Oil Seal is a unique synthetic material

molded to very accurate dimensions. It is non-abrasive, free-running; resistant to oil, grease, heat,

and cold; impervious to water, mild acids, and alkalies. It is also extremely durable and resilient.

For unusual service requirements sealing elements made of silicone rubber for temperature

extremes or Teflon for resisting strong acids and other chemicals can be obtained.

A long list of satisfied users is added assurance' that Garlock Klozures provide trouble-free

bearing protection . . . sealing-in lubricants . . . scaling out abrasive dust and dirt. If you have a

sealing problem, why not ask your Garlock representative for his recommendation from "The

Garlock 2,000” . . . two thousand different styles of packings, gaskets, and seals for every need.

The only complete line in the industry.

THE GARLOCK PACKING COMPANY, Palmyra, New York

For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada.

Three-axis control at all speeds and altitudes

The Honeywell Three-Axis Turn Rale Transmitter, featuring three Gnat miniatur-

ized gyros, was selected for the new Convair F-106 "Delta Dart" all-weather jet inter-

ceptor. Built into the stability augmentation sub-system of the jet's flight control system,

the Transmitter detects rate of turn about the yaw, pitch and roll axes and responds

with an output signal whose voltage is proportional to these input rates of turn.

This system is designed to operate under the most severe environmental conditions

to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros are

easily capable of withstanding the severe shock, vibration and temperature require-

ments of this application and as such are mounted directly upon the base casting with-

out shock mounts to optimize dynamic characteristics of the system.

The electronic portion of the Turn Rate Transmitter amplifies and demodulates the

Gyro output signals to provide polarity reversing d-c outputs proportional to the corre-

sponding input rate to each Gyro.

Investigate Honeywell's ability to develop, engineer and produce flight control systems

for today's most advanced aircraft and missiles. Write for Bulletin GN to Minneapolis-

Honcywell, Boston Division, Dept, tl, 1400 Soldiers Field Road, Boston 35, Mass.

Honeywell
[||]
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Helping put the lift in’skyhook”
In helicopters, lower weight means greater load lifting ability. Kaman
Aircraft Corporation achieves this with extensive use of Torrington

Needle Bearings in HOK-1 Helicopters.

The nine Needle Bearing Cam Followers and 22 Type DC Needle

Bearings in the control system provide high capacity in minimum space.

They also allow for the compactness and light weight of other adjacent

components. Six NBC Needle Bearings provide high load capacity in the

lead-lag pivots and the teeter pivot where dependable anti-friction opera-

tion is essential. These high capacity bearings support the helicopter.

Torrington Needle Bearings have found extensive use in modern air-

craft where minimum weight and maximum capacity are so vital. Tor-

rington offers engineering assistance based on its extensive experience

with aircraft applications to help you improve the performance and

reliability of your equipment. The Torrington Company, Torrington,

Conn.— and South Bend 21, Ind.

TORRINGTON BEARINGS

NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER' • CYLINDRICAL ROLLER . NIEEDLE ROLLERS • 8AI THRUST

UP OR DOWN, WORK ALL AROUND
There's no superstructure to a Southworth!

R One of the more conspicuous advantages of a Southworth Lift
Table is the absence of any superstructure. Furthermore, the motor
and pump assembly is completely self-contained. Consequently, the
operator finds absolutely no hindrance to approaching his work load
from any angle, at any level, at any time.

Less obvious, but of equal importance, is the opportunity so pre-
sented for positioning the portable model with either end or either
side at the machine it serves. For permanent recessed installations

only a shallow pit equal in depth to the low collapsed height of the
Table is needed, the flush top actually becoming a part of the floor.

Whatever your industry you’ll find, as hundreds already have, that
this versatile hydraulic powered scissor-type Lift Table ably fulfills

its promise to both methods men and cost accountants.

SOUTHWORTH MACHINE CO.
463 WARREN AVENUE. PORTLAND. MAINE



Our biggest asset can’t be photographed
What’s inside this engineer-scientist’s head? A camera won’t
reveal that for 30 years a trained mind has been accumulating a
vast fund of knowledge on gyroscopes and has come forth with
sound original thinking on inertial guidance.

No photograph can tell that another man thoroughly grasps
the present state of the art in infrared technology and has crea-
tive ideas for the future.

We can’t show pictorially the knowledge and reasoning ability
other staff members bring to such subjects as radar, general elec-
tronics, semi-conductors, computation, mechanical design, and

all the other fields of competence that go to make up a balanced
research and development facility.

Nor can we show the,special types of gray matter that make a
first class systems engineer, a top production man, or a forward-
looking executive to keep these specialists functioning smoothly
as an integrated organization.

But we can tell you what these people have done in the past
what they are doing now (where military security permits), andwhat we believe they can do for you. Write DeptAW Mechanical
Div., General Mills, 1620 Central Ave., Minneapolis 13. Minn.

MECHANICAL DIVISION

HIGH FREQUENCY STABILITY,
RUGGED CONSTRUCTION, LONG LIFE

VARIAN
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CoasMo-Coast...

on flie Royal (oachman

Getting there in a hurry is only half the story behind the

success of American’s “Royal Coachman.” Further facts— this

DC-7 nonstop flight offers true luxury features at aircoach

fares—seats may be reserved upon ticket purchase and an
economical meal bought for service aloft. There’s

passenger lounge for relaxation.

But even more important to American is the reliability of its

equipment. That’s why American uses Sinclair Aircraft Oils

exclusively. They give maximum protection against engine

heat and friction.

45% of the oil used by major scheduled airlines in the U. S.

is supplied by Sinclair. You, too, can place your

confidence in Sinclair Aircraft Oil.

SINCLAIR AIRCRAFT OILS

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y.



America is awake to the urgent need for

the combined efforts of science, engineer-

ing and industry to back up the military

in leading the way to lasting peace.

At Westinghouse Air Arm, scientists and

engineers . . . with more than 20 years of

airborne electronics experience behind

them . . . are working NOW on these ad-

vanced concepts and systems:

Space Navigation Space Communication

Space Flight Control Space Guidance

Space Armament Space Reconnaissance

For information on Air Arm’s Space Sys-

tems Engineering Group, write: Air Arm
Division, Westinghouse Electric Corpora-

tion, P.O. Box 746, Baltimore 3, Mary-
land, or contact your nearest Air Arm
representative. j-ssooo

Westinghouse

AIR ARM
DIVISION
BALTIMORE
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of Experience

...the world over

Spring has come a little early at

Pan American this year. All over the

world we’re being decked out in our

newest finery.

Our designers have called the shots.

Our painters are painting. Our fash-

ion experts are hard at work. The

famous “winged world” symbol of

Pan American and the traditional

PanAm blue color have been stream-

lined to a stylized sphere of the world

and a lighter sky-blue color. The

familiar wind-swept Pan American

lettering has been replaced with a

modern, distinctive block style.

You’ll see our new insignia and color

on Pan Am Clippers* and ground

equipment, on our windows and on

the windows of our appointed Travel

Agents, on our timetables, at our

ticket counters and on all Pan Am
advertising and promotional material.

It’s the new high sign of the times.

The new mark of historic leadership

in the air and on the ground in 82

lands on 6 continents the world over.

Wherever in the world you’re going,

you’ll see Pan Am’s new skymark.

It’s easy to spot. It’s a quick way to

tell that you’re with the World’s

Most Experienced Airline. Look for it.

Five stories up a painter puts the finishing touch on one of

Pan Am's “Super-7” Clippers—America's fastest airliners.



...a message is received

In a manned aircraft, checking speed, attitude, temperature, etc., is a

simple task.

But what about unmanned missiles and rockets, dispatched to high

altitudes or over long distances? Here, one practical answer is telemetering:

radio communication between automatic transmitters in the vehicle and

receivers back on earth ... a steady flow of electronic messages about altitude,

direction, position and other vital information.

To provide data about the attitude of an airborne vehicle at any point

in its flight, an extremely sensitive gyro with two degrees of freedom is one

of the latest developments in a comprehensive line of measurement and

control devices for the aircraft and avionics industry.

Qreenleafj MANUFACTURING COMPANY
A Division of Mandrel Industries, Inc.

7814 MAPLEWOOD INDUSTRIAL COURT
SAINT LOUIS 17, MISSOURI

ENGINEERS: Excellent career opportunities open. Write for information.
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New Chevron aviation credit card

Now a new Chevron Aviation Credit Card is available

for use by private and business flyers at more than 300
Standard Airport Dealers throughout the West and in

Alaska. In this vast area, Standard has more aviation

dealers at your service than all other companies combined.

In addition, the new card will be welcome at many other

aviation dealers in the rest of the United States and Canada.

And. the card is good for automotive products as well.

So. if you’re like the many other flyers who have discovered

through experience that regular service with Chevron and
RPM Aviation Products gives planes more pep and power,

you'll want this new credit card. It’s flight-weight in a

handy size to fit your wallet. You can apply for it simply

by mailing the coupon below. And for safer, more enjoy-

able flying, for business or pleasure, make it S.O.P. to use

Chevron and RPM Aviation Products every time.

| AVIATION CREDIT CARD COUPON ,

. MAIL TO: Standard Oil Company of California, Room 1610,
225 Bush Street, San Francisco 20, California.

Please send application blank for new aviation credit card.

I have Standard Oil Company of California automotive credit
|

|
card number Please send me an aviation credit card.

|

! NAME ADDRESS
J

CITY ZONE STATE
|

1
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NAVY

EXPERIENCE

Sum total : 27 years. With many firsts along the way. The first military

plane with retractable landing gear. The first carrier-based aircraft

with folding wings. First swept-wing jets on operational service with carrier

squadrons. First in the air with area-rule (coke bottle) fuselage for

fighters. The first aircraft capable of performing the complete search-attack

mission against subs. First in amphibians with the production of more such

craft than the rest of the world combined. First with two-place transonic

jet fighter-trainers.

Sum total: more than 24,000 planes. Ready in quantity when needed.

At minimum cost to our government. And backed by unexcelled operational

and maintenance field support throughout the world. Small wonder

Grumman products have been in uninterrupted service every day

of every year since 1930.



Here are nine Solar gas turbine uses!

Can you think of more?

small-size solar gas turbines offer a radical new power

concept for forward-looking businesses. Their easy

portability, high power-to-weight ratio and reliability

make them ideally suited for applications beyond the

scope of conventional engines. They are easy to main-

tain, start instantly after long periods of inactivity and

can burn a wide variety of fuels—including gasoline,

kerosene, diesel oil and others.

Shown above are only nine of the many uses for these

new prime movers—and additional applications are

limited only by the imagination. To date more than

1000 Solar gas turbines have been sold. They are serv-

ing 35 different customers in more than 50 applications.

Current production models—the 50 hp Mars® and

500 hp Jupiter®—are being turned out in volume for a

growing list of satisfied military and commercial users.

And development work on a new 1000 hp Saturn engine

is going forward.

58 Circle Number 50 a

For more than a decade Solar has been making
important contributions in the gas turbine field. What-

ever your business, whatever your special power needs,

perhaps a versatile Solar gas turbine can provide the

answer. For a new gas turbine brochure, write to

Dept. D-162, Solar Aircraft Company, San Diego 12,

California. Designers, developers and manufacturers of

gas turbines, expansion joints and aircraft engine,

airframe and missile components.

SOLAR

engineers wanteo. Unlimited opportunities, challenging

projects, good living with Solar! Write for brochure.

Infrared

equipment for

control.

guidance,

and surveillance

and warning

is developed and

manufactured

by our

Avionics Division

AEROJET

for



Todays air power in action:*

Giant Air ForceTHOR— already in massproduction— can strike anywhere in the world from U.S. bases !

Last November 27th the Defense Department

announced that the Douglas Thor had been

ordered into production as the Air Force’s

intermediate range ballistics missile.

America’s defense is gaining more than just

a highly successful missile. Thor comes com-

pletely equipped with a Douglas-engineered

support system that is immediately ready for

field operation.

No hand-tooled prototype, the Thor test

models fired for Air Force acceptance are built

with mass production tooling. As a result,

manufacture of Thor on a volume basis began

the minute Air Force approval was given.

At the same time the science-industry-

military team which cooperated in developing

Thor readied the important systems required

to make it operational. . .transportation, fuel-

ing, launching, training and parts replacement.

Such thoroughness is typical of Douglas

where 19,000 missiles of all types have been

produced since 1941. In fact, Douglas is the

only U.S. manufacturer to have developed

missiles systems in all categories... air-to-air,

air-to-surface, surface-to-air, and surface-to-

surface. And Douglas has an accumulation of

missile experience unequaled in the U.S.

Depend on /

DOUGLAS
First in Missiles
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New J & H Starter- Generators
. .

.
power partners of small turbojets

Now, a single, small machine performs two important

functions—engine starting and power generation—in

aircraft and helicopters driven by the newer, small

turbojet and turboprop engines. The new units are

also ideal for GPUs. Obvious advantages: reduce

weight, conserve space, relieve congestion by using

only one mounting pad in place of two.

Jack & Heintz starter-generators have been devel-

oped from the experience gained in producing more
than 190,000 flight-proved d-c generators and starters.

The new machines are available in a range up to and

including 750-amps d-c and can be readily modified

to meet individual requirements of engines up to

4000-lb. thrust (or equivalent hp). The J&H starter-

generators are especially designed to operate from a

self-sufficient starting source, such as nickel-cadmium

or silver-zinc batteries.

Most important: J&H starter-generators do both

jobs without compromise of either. Performance and

reliability are built in.

Write on your company letterhead for a free

copy of our Starter-Generator Data Book. Address

requests to: Jack & Heintz, Inc., 17635 Broadway,

Cleveland 1, Ohio.

•Tack Sc ii.EI1VTZ, Inc.

helped Army put “Explorer” into orbit

Some of Ford Instrument's current

or recent programs include:

A special guidance system for the Jupi-

ter C, developed by the Army Ballistic

Missile Agency, was used to launch the

first U. S. artificial satellite into space.

Many components of this system were

provided by Ford Instrument Co., prime

contractor for both the "standard" U. S.

Army Redstone and Jupiter guidance

systems.

The fabulously-equipped, fantasti-

cally-clcan gyrp lab (above) is only a

small part of the advanced research and

development facilities available at Ford

Instrument Co. They're used to create

and produce the incredibly accurate con-

trol systems called for by modern tech-

nology in both government and industry.

And Ford Instrument's large-scale

precision manufacturing facilities can

turn even the most critical system re-

quirements into working "hardware" on

a quantity-production basis. Our Liaison

Engineers are at your service to discuss

your system requirements. e.e

City t. New York

63

FORD INSTRUMENT CO.



Why start from scratch when you run into a tricky

w fastening problem ? You’ll save time, trouble

and money by drawing on Monadnock’s long ex-

perience in the design and volume production of

quick-action fasteners for the aviation industry.

Whether your requirements are for quick
assembly and easy detachability ... or for

permanent holding power combined with
resistance to shock, vibration and atmos-
pheric conditions . . . Monadnock’s design
staffis ready to work withyou and relieve

your own engineers for more basic

problems.

Write for further information on /
special-purpose devices currently /
available and details of the produc- ^
tion facilities Monadnock can
put at your service.

ADNOCK
LLS-™



Only automatic xerography

brings you true push-button copying!

a button on the XeroX® Copyflo®

her of different documents^emerges in less than three
seconds, ready for immediate use. Copyflo printers en-
large, reduce, or copy size to size. They offer the speediest,

most flexible, most economical way to get sharp, clear
copies from original documents of all types or from

HALOID
XEROX-
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AVIATION WEEK

Defense Contracts Spur 1958 Sales
The aviation industry will hit a level of

between $11 and $12 billion in gross rev-

enues for 1958. A sharp and steady upturn

in Defense Department contracting for air-

craft, missiles and avionic equipment dur-

ing the next nine months tvill residt in major
improvement in the 1958 sales picture with

prospects even brighter for 1959.

Industry entered 1958 last January with a

backlog of about 817.5 billion in unfilled orders

of which a record $3 billion total were for

commercial orders. Commercial sales for 1957

also rose to a record 82 billion for more than

18% of the total industry gross revenues.

Industry picture, which darkened consider-

ably during the financial bungling in the Pen-

tagon last summer, will also brighten during

the remainder of this year as a result of the

Fiscal 1959 Defense Department budget and

supplemental appropriations already under-

going congressional approval for the remainder

of the Fiscal 1958 budget.

Breakdown of military spending for 1958
indicates the following:

• $6.9 billion for aircraft, engines, air-

borne avionic equipment and related pro-

curement.
• $3.3 billion for missiles and related

equipment, including avionics and ground
handling equipment.
• $2.2 billion for research and develop-

ment, the bulk of it devoted to aircraft, mis-
siles, avionic equipment and space tecli-

• $860 million for ground-based avionic

and communications equipment.
• $368 million for production facilities.

COMMERCIAL OUTLOOK

The commercial market will probably total

close to $1 billion in transport deliveries

with the first significant increment of Ameri-

can-built gas turbine powered transports reach-

ing airline customers during 1958; about 8800
million business flying market with about $100
million in aircraft sales plus about $700 mil-

lion in maintenance, overhaul, fuel and opera-

tions costs.

In the key military market that accounted

for 82% of the industry’s gross revenues for

1957, there will still be some effects felt of the

production cutbacks and stretchouts inflicted

during the drastic economy wave just before

the Soviet Sputniks took to their orbits, and

the industry will have to battle valiantly against

further strangulation by conflicting and damag-

ing government procurement regulations if it is

to boost its net income margin above the pitiful

2.4% of gross sales realized in 1957.

MILITARY SPENDING

As a result of impact of the Soviet’s suc-

cessful testing of an intercontinental ballistic

missile over a 4,000 mi. range and the launch-

ing of two Earth satellites into successful

orbits, the lid has been lifted from military

spending in the aerial weapons procurement

area and contracting is scheduled to increase

76% during the first six months of 1958 over

the last half of 1957. Contracting during the

last half of 1958 will be more than 30% higher

than the same period in 1957, pushing the total

for 1958 new contracting to the highest level

since the Korean war.

In addition to taking the brakes off a multi-

billion dollar procurement reservoir already

appropriated but not obligated by the Pentagon,

an additional $1.2 billion now being approved

by Congress as a Fiscal 1958 supplemental is

expected to be obligated by Defense Department

with industry by the end of the 1958 fiscal year

on June 30.

As always, the future prospects of the

aviation industry and its related technologies

will be dominated by major technical changes

that also will portend major business shifts.

Major research and development effort is now
spread over the entire spectrum of manned air-

craft (WS-110A chemical fueled Mach 3

bomber and WS-125A nuclear powered aircraft)

through ballistic missiles, defensive missiles

and space technology. How fast individual

firms in the industry develop capabilities in

these new fields—in every strata from prime
weapon system manager down to supplying the

vital but specialized new types of fasteners,
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valves and fuel lines—will determine theii

prosperity in the immediate future.

There probably will be fewer major weapon
systems developed and produced, hut these sys-

tems will be infinitely more complex and

expensive than the current generation of weap-

ons in production. They will require much
larger combinations of technical and industrial

complexes spread over much broader areas of

technology to undertake successfully the neces-

sary research and development to bring them

to the production phase.

The spectacular pace of this galloping tech-

nology is demonstrated by the fact that ballistic

missiles, which only a few months ago were

being hailed as the “ultimate” weapons, are

now clearly just a transitory phase of new
weapons development, with much more sophis-

ticated and effective weapons such as air

launched missiles, the hypersonic glide bomber,

the manned space vehicle and a military out-

post on the Moon already in the research and

development mill.

SPACE TECHNOLOGY NEED

It is clear too that, while ballistic missiles

are an extremely transitory phase of the weap-

ons development cycle, the development of

space technology to adequately enable man to

explore and usefully utilize the vast reaches of

outer space will probably be a major occupa-

tion of the aviation industry and its related

technologies for a half century or more.

In the military market it is clear that

manned aircraft will continue to provide the

major portion of sales during 1958 witli mis-

siles rising to about 30% of the total revenues.

However, by the end of 1958, missile orders

will probably account for about half the total

military order backlog. It is clear that missiles

will not replace manned aircraft, even in the

current transitory phase before manned space

flight, but that missiles and- manned vehicles

will continue to supplement each other in the

airpower arsenal. A good example of how this

mixed bag is developing for the future is the

new USAF concept of the air-launched 1,500

mi. range missile utilizing either a chemi-

cally or nuclear fueled manned vehicle to

transport IRBMs to an altitude and range

from the target that will enable them to do

their job without the tremendous first stage

propulsion systems and fixed launching sites

now required.

In the development of space technology, the

course for the immediate future is already

clear—well-planned and logical step-by-step

exploration of space using the giant rocket

engines developed for ballistic missiles to hurl

scientific probes into space; next, the recon-

naissance satellite; after that put a man into

space and bring him back safely, then the

mannned space station and, finally, establish-

ing a manned base on the Moon.

Looking to other phases of the aviation mar-

ket, the airlines face another difficult year with

ihe paradox of rising traffic and revenues

combining with drastically reduced profits. One

of the big bottlenecks to future air traffic expan-

sion will not ease during 1958. This is the

saturation of the current air traffic control sys-

tem that restricts maximum volume operations

during periods of even moderately bad weather.

But this problem now looms secondary to that

of filling die vastly expanded airline seat

capacity both in domestic and international

service. Halting the downward trend of load

factors is the most acute of a large collection

of airline problems.

The first impact of die jet transport age

will be felt in 1958 with not much indication

that airlines or the cities to be served have

done much to handle the many operational,

sales and service problems involved. U. S. flag

airlines should gross over $2 billion in 1958

but will retain a smaller portion as net than

during 1957.

BUSINESS FLYING OUTLOOK

The business flying field is still growing

with sales of just over $100 million in new

aircraft for 1957 and prospects for a slight in-

crease in this dollar volume for 1958.

In the face of a generally increasing gross

revenue all segments of the industry will face

die spectre of government policies and regula-

tion diat will whittle away the fruits of this

effort in net income. The industry must in-

creasingly face the hard facts of diese govern-

ment trends and lose its previous inhibitions

in telling its story to the American people who

depend on it for adequate defense, swift trans-

portation and a deep sense of national pride.

—Robert Hotz
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Genies on Voodoo;
Thor and Sergeant

McDonnell F-101B Voodoo (top) carries Douglas MB-1 Genie air-to-air missiles. Douglas

'Ilior IRBM (bottom, left) shown with ground support equipment including transporter-

erector used to move and raise missile; launch mount or base; and power-pack trailer with

mechanisms for actuating initial steps of firing sequence. Bottom, right, is Army's Sergeant

surface-to-surface missile.
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EADY NOW— Not a dream of the future, but "hardware" today, the Northrop Snark

SM-62 is now being produced in limited quantities for the Strategic Air Command. Air

Force ground and technical crews are in training and an accelerated production schedule of

this relatively low-cost missile can be our strongest deterrent to enemy aggression. Years in

development, the Snark has repeatedly proved its ability to deliver nuclear warheads on

targets more than 5,000 miles away at speeds in the sonic band.The Snark is automatically

guided to its target by a self-contained guidance system that defies jamming or mis-

direction by the defender. Enemies of the free world are well aware that the U.S. has this

fully developed intercontinental guided missile—capable of flying from concealed mobile

launchers to hit a target anywhere in the world. A formidable companion to the long-

range bombers of the Strategic Air Command, the Snark is another reflection of Northrop

Aircraft’s "security with solvency” philosophy of delivering more air power per dollar.

A
NORTHROP

LOCKHEED F-104A STARFIGHTER WITH SIDEWINDER MISSILES

USAF Gears for Space Challenge
By Evert Clark

Critical year iii Air Force's transition from aircraft to a mixed inven-

tory will be further complicated by the space challenge, another reversal in

basic fiscal policy and incrcasinglv serious financial problems that arc plaguing

the aircraft industry.

Total procurement in the coming fiscal year will be slightly greater than

in Fiscal 1958, and it will be spread more evenly, producing a far healthier

financial climate than the drastic stop and go measures that have marked

the past 10 months.

Missiles continue to demand an in-

creasing share of USAF's procurement

dollar, and total number of aircraft con-

tinues to decline.

But Air Force and industry leaders

have taken unusual [sains in recent

months to counteract the growing mis-

sile mvth bv pointing out that:

• Manned aircraft will continue to be

the backbone of USAF's deterrent force

for some years before missiles can be

produced in sufficient numbers and
tirade both technically and operation-

ally reliable.

• Missiles arc merely an evolutionary

step, rather than anything approaching

an ultimate weapon.

"The missiles that are getting the

headlines today arc but one step in the

evolution from aircraft to piloted space-

craft," according to Gen. Thomas D.
White, USAF chief of staff.

Gen. Orval Cook, president of Air-

craft Industries Assn., also notes the

transistory nature of the missile.

Man and Missile

' Just as we begin to enter the so-

called 'missile age.’ it suddenly appeals

that it is only a way station; that the

next step is to add a man to a missile.”

Gen. Cook said.

"Then we give this manned missile

another missile to fire at the target, and
then we arc right back where we started

-back to the manned vehicle!

"All we have done is to provide man
with a fantastically increased reach—

both in space and in time."

USAF expects to spend S4.97 billion

for manned aircraft in the next fiscal

year, a decrease of 8% from 1958.

Missile expenditures will increase 7%
over the 1958 figure, which included

S6S3 million in supplemental funds re-

quested after Sputnik. Fiscal 1959 total

is expected to be $2,112 billion and
could be higher if Air Force’s desire to

accelerate ballistic missile programs still

further is translated into supplemental

budget requests,

New obligations for missiles in Fiscal

1959 will be approximately $2 704 bil-

lion—an increase of 43%—reflecting pro-

duction orders for the larger missiles.

Aircraft orders will total some $3,991
billion, a 5% decrease from the $4,223

of last year. Active aircraft inventory
will decrease 1,214 from a planned 22,-

057 on June 30 of this rear to 20.843

on June 30, 1959.

To see how rapidly last year's econ-

omy programs and the advent of mis-

siles changed planning, it is necessary

to look at the active aircraft inventory

predicted for the end of F’iscal 1958

when that budget went to Congress a

year ago-24,398 planes. That figure

now is expected to be only 22,057. or

2,341 planes less.

This transition to an inventory com-
posed of manned aircraft, missiles and

the spacecraft to follow has been ac-

celerated by Soviet satellite ana missile

successes of the past year and tech-

nological gains here at home.

The acceleration follows a period of

Builders of the First Intercontinental Guided Missile
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BOEING B-52 STRATOFORTRESS FORMATION

extremely harmful and confusing de-

celeration that missed its real goal of

saving money because Sputnik reversed

the trend. The slowdown also left deep
financial scars on USAF's essential

teammate, industry, and had serious

effects on the economy as a whole.
One example of the effect of last

year’s fiscal controls is total employment
in the aircraft industry. Last April it

reached 906,000, an all time record

that was well above the 800,000 aver-

age for 1956—the year when aircraft

became the nation’s largest manufac-
turing industry for the first full year.

By the end of last November, con-
tract cancellations, stretchouts of exist-

ing production programs and abnormal
delays in getting new programs under
way had cut employment by more than
10(1,000 jobs.

USAF Planes on Hand

1956
1957
1958

23,694
26,760
25,969
22,057
20,843'

yeo'r

9U
for °l'«s'iw' Hgures^for

ius yeors ore os of Jon. 1

Includes 19,142 operating aircraft

ind 1,701 nonoperating active aircraft.

Defense industries have become a

vital part of the total economy. Aircraft

and missile development and manufac-

ture comprises the major part of de-

fense effort.

Maj. Gen. Bernard A. Schrievcr,

chief of USAF’s ballistic Missile Divi-

sion, has called attention to the fact

that the ballistic missile program is truly

a national effort.

Pivotal Trend

"The Air Force ballistic missile pro-

gram is a symbol of a pivotal trend in

our society that is too little recognized,"

Gen Schriever said. “It is simply this

—the military establishment and pur-

suits can no longer be regarded as

things entirely apart from civilian estab-

lishments and pursuits.

“The military and civilian segments
of our national life do not exist in two
compartments, hermetically sealed

against each other.

"Today, as never before, our mili-

tary and civilian aims and actions are

inseparable. Our effort is a joint effort

because our problem, the survival of
freedom, is a joint problem.
"The challenge is total. Our response

must therefore be total. In the future

we must draw upon our human and
material resources in the armed forces,

in industry, in education, in civilian

branches of the government, and from

every other group in our country.

“The Air Force ballistic missiie pro-

gram is a symbol of the total effort

required from all of us if freedom is to

flourish. . . . The national character

of the program is illustrated by the fact

that participating in the program are

22 industries, 17 prime contractors. 200
sub-contractors, 4,000 suppliers and
about S3,000 people who are directly

involved.”

Force Levels
The following military airpower force

levels are scheduled to be reached by

the end of Fiscal 1959:

USAF—105 wings

NAVY— 16 carrier air groups

3 Marine air wings

ARMY—5,439 aircraft

U. S. Plane Inventory
(End of fiscal year)

1958 1959

USAF 22,057 20,843

NAVY 10,654 9,826

ARMY 4,937 5,439

TOTAl 37,648 36,108
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Highlights of USAF's past year have

included first test firings of the Con-
vair Atlas intercontinental missile and
the Douglas Thor intermediate range

missile; transfer of responsibility for ini-

tial operational capability from Schriev-

er’s branch of Air Research and Devel-
opment Command to Strategic Air

Command and activation of units which
will fire the Atlas, Titan, Thor and
Jupiter; beginning of activation of bal-

listic launching bases at Cooke AFB,
Calif., and Warren AFB, Wyo., and
formation of the 556th Intercontinental

Guided Missile Squadron to fire the

Northrop air-breathing Snark missile.

Boeing Bomarc interceptor missiles

were put into production and the Doug-
las Genie, an atomic air-to-air rocket

for interceptors, went into the opera-

tional inventory. Bell Rascal air-to-

giound missile and improved Martin
Matador surface-to-surface missiles also

USAF also disclosed development on
the North American WS-131B Hound
Dog, a ground-to-air missile for use with

B-52’s; the McDonnell Green Quail and
Fairchild Bull Goose diversionary mis-

siles; and talked of improved long-

range pods for the B-58 bomber and
air-launching of future missiles of the

force and range of an intermediate bal-

listic missile, possibly from nuclear air-

craft or the North American WS-110A

Major USAF Commands

North Amorican Air Defense Command' Air Defense Command
Ent AFB, Colorado Ent AFB, Colorado

EE1 Military Air Transport Service

Wright Potterson AFB, Ohio Scott AFB, Illinois

Alaskan Air Command

Maxwell AFB, Alabama Elmendorf AFB

Air Training Command Caribbean Air Command

Rondolph AFB, Texas Albrook AFB, C.Z.

Air Research 8, Development Command Pacific Air Force

Andrews AFB, Marylond Hickmon AFB, Honolulu

Headquarters Command USAF Europe

Bolling AFB, Washington, D. C. Wiesbaden, Germany

USAF Security Service

Mitchel AFB, New York Kelly AFB, Texas

Strategic Air Command Air Force Finance Division

Offutt AFB, Nebraska

Tactical Air Command Air Force Acodcmy

Longley AFB, Virginio

• Joint U.S.-Canadian commond;
formerly Continental Air Defense Com-
mand.

Lowry AFB, Colorado
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chemical bomber now under develop-

Work toward an atomic rocket en-

gine at North American Aviation, Inc.,

was disclosed, and studies on nuclear

ram-jets continued under Atomic

Energy Commission. Further discus-

sion of missile programs can be found

Industry's Problems

Contracting and financial problems

continue to harass both Air Force and
industry. Assistant Secretary for Mate-

riel Dudley C. Sharp said USAF lets

about a million contracts each year, and

"contracting is one of our biggest head-

aches.”

Gen. Cook pointed out that com-
panies comprising A1A receive at least

85% of the total dollars spent on aerial

vehicles. Much of this money is passed

along to suppliers and subcontractors,

but Gen. Cook listed some of the prob-

lems that this responsibility has forced

on the aircraft industry:

• “To survive in this highly competitive

business and in the face of fantastically

rapid technological change, we have re-

invested our earnings at the highest rate

-approximately 60% -of any manufac-

turing industry.

• “In the ballistic missile program

alone, the aircraft industry has invested

-that is to say, risked-morc than SI 00

million for industrial facilities.

• “The aircraft industry in the years

since World War II has spent SI bil-

lion on research and test facilities and
plans to spend another SI billion in

the next five years. Obviously, this in-

dustry cannot continue to maintain

such a pace if earnings continue the de-

cline experienced in 1956 and 1957.

• "Another severe and continuing

drain on our financial resources is the

replacement cost of worn-out tools. . . .

Just to replace one $22,000 machine,

we must sell $780,000 worth of prod-

uct! Therefore it is sales which produce

the earnings; not capital or net worth.

• “Recent Defense Department direc-

tives reducing progress payments (even

though the work has already been per-

formed) for both fixed price and cost-

plus-fixed-fee contracts, have forced in-

dustry to finance a much larger share

of its work and have placed a severe

drain on its financial resources.

• "Earnings rate of our industry already

is well below the average for all industry.

Our requirements for capital are at an

all time high. The government is de-

manding that we finance more of our

work in process and provide more of

cur basic facilities.

• “Added to all this, the decisions of

the Renegotiation Board in endeavoring

to recapture what it calls 'excess profits'

earned three or four years ago. are little

short of catastrophic. We thoroughly

agree that the government should re-

capture truly excess profits. Adequate
laws to accomplish this, such as the

Vinson-Trammel Act. already exist, but

the Renegotiation Act, as presently ad-

ministered. stifles incentive and encour-

ages inefficiency.”

Gen. Cook also lists “limitations on

the allowance of research and develcp-
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ment costs” and "policies and practices

transgressing contractors' proprietary

rights” among industry’s grievances.

Cook said this outspoken attitude is

a departure from AIA’s policy of avoid-

ing “public statements and expressions

on military matters, national policies

and the adequacy, size and composition

of our defense forces.

“From time to time, however, it is

important that we speak up. so that our

role and obligations may be understood.

And with that understanding, assess

our capabilities more accurately.”

Manned Aircraft

On its side, USAF also has great

problems of maintaining a manned air-

craft force to match the threat of more
than 21,000 Russian combat aircraft

and a large stockpile of Russian inter-

mediate missiles.

To that continuing challenge are be-

ing added the new challenges of Soviet

efforts in intercontinental range missiles

and space.

These new threats have caused more
outspokenness among USAF leaders,

just as they have with industry.

Space has been brought out from

under the table. USAF’s timidity on

the subject—not all of it forced by offi-

cial Defense Department attitudes—has

disappeared, and USAF now openly

claims control of space as its logical

military mission.

While post-Sputnik reassessments

and resulting reorganizations already

are affecting USAF's role, there is little

doubt that the foundation laid by men
such as Yeager, Everest, Apt, Kincheloe.

Stapp. Simons and others have put Air

Force very squarely into the space pic-

ture.

"We airmen who have fought to as-

sure that the United States has the ca-

pability to control the air are deter-

mined that the U.S. must win the

capability to control space,” Gen.
White said recently.

"In speaking of the control of air

and the control of space, 1 want to

stress that there is no division, per sc,

between air and space. Air and space

both are an indivisible field of opera-

tions.

“Ninety-nine per cent of the Earth’s

atmosphere lies within 20 mi. of the

surface of the Earth. It is quite obvious

that we cannot control the air up to 20

mi. above the Earth's surface and re-

linquish control of space above that al-

titude—and still survive."

Brig. Gen. Homer A. Boushev,

USAF’s deputy director for research and
development, even foresees the prob-

ability that the Moon will become an

operational military base from which

some nation will control all of Earth.

Gen. Boushev for one day headed

USAF’s Directorate of Astronautics be-

fore Defense Department ordered the

Air Force to withhold its action until

other organizational problems were

worked out—an exercise which Boushev
describes as "the quickest escape and
quickest re-entry on record."

Space Control

In spite of this reversal, Defense offi-

cials apparently are prepared to agree

that USAF is the logical explorer of

space in one of mankind's greatest chal-

lenges.

Defense Secretary Neil II. McElrov

told a press conference recently that

service responsibility for manned satel-

lites had not yet been decided, “but I

would think that that might very prob-

ablv remain with the Air Force as a

project inasmuch as manned flight has

been their responsibility.

"That can be determined later, but

that would be my expectation, that that

would naturally remain with the Air

Force as a responsibility.”
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Navy Eyes Space, Plans Versatile Fleet
By Cecil Brownlow

Navy is retooling for the future with an eye toward space and a firm

conviction that seapower and the aircraft carrier arc far from approaching

obsolescence.

Navy's overall planning, conducted quietly and with a minimum of inter-

service wrangling, is designed to provide a fleet that can be effective over

the entire spectrum of possible conflict with the Soviet Union—from crises

where a simple show of force may be sufficient; to limited, non-nuclear

wars, and on to an all-out nuclear war. It sees a need and place for manned
aircraft and aircraft carriers in all phases of the spectrum.

One indication of Navy's move to

add versatility to its fleet air arm came
early this year when the Bureau of

Aeronautics awarded a contract to

Grumman Aircraft Corp. for a two-

place jet attack aircraft. Airplane is to

be designed for both high and low-

altitude operations (AW Jan. 6, p. 34).

Designation of the carricr-bascd jet

aircraft is the A2F.
Lear already has developed the

AJB-3 LABS bombing system for the

Navy (AW July 22, p. 63).

In another field, the Bureau of Aero-
nautics is searching for a long-range

air-to-air guided missile that could
radically effect future Navy fighter de-

signs.

The Navy also secs a need to go to

space, and—with the bitter USA L-Army

battle over the intermediate range bal-

listic missile in mind—emphasizes that

such programs should be conducted on
a tri-service basis. Adm. Arlcigh A.
Burke, chief of naval operations, re-

cently told the Mouse Armed Services

Committee that what Navy wants most
from space are satellites for rcconuais-

Navy Planes on Hand

sancc, communications relay and all-

weather navigation aids.

Tire need for such navigation aids

will become even greater with the ad-

vent of the Polaris fleet ballistic missile

system now scheduled to become oper-

ational in October, 1960.

Polaris Acceleration

Taking advantage of across-the-board

developments and the relaxed purse-

strings that followed successful Soviet

launchings of two Earth satellites last

fall. Navy has managed to shave three

years from its Polaris timetable, and
Navy Secretarv Thomas S. Gates, )r„

says it can be trimmed still more if ad-

ditional funds are provided.

With S350 million from the Admin-
istration's supplemental budget request

for Fiscal 195S, Navy last month let

contracts for the first three Polaris sub-

Two of these are to be built bv the

Electric Boat Division of General Dv-
namics Corp.. the third by the Navy-
owned shipyard at Mare Island, Vallejo,

Calif. Each submarine will carry 16

Polaris missiles.

Secretary Gates says another six

Polaris submarines can be built within

the same time span if the Defense De-
partment and Congress approve a rc-
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CHANCE VOUGHT F8U-IP CRUSADER

quest for an additional SI billion.

In weapon systems as a whole. Rear
Adm. F. S. Withington. chief of Navy's

Bureau of Ordnance, secs these trends:

• Move toward weapon system develop-

ment will continue and there will be
fewer developments.
• Bureau of Ordnance will continue to

decentralize the direction of develop-

ment projects to various laboratories,

such as the Naval Ordnance Laboratory.

Nav al Ordnance Test Station and Johns

Hopkins’ Applied Physics Laboratory.

• Integration and coordination of de-

velopment effort in cases where more
than one bureau is involved will be im-

proved under the newly established

"lead bureau" system.
• Navv will play an important role in

satellite and related developments.
• Submarine detection equipment and

live and resistant to countermeasures

must be developed.

R&D Emphasis

In its research and development ef-

fort. Navy is fiutting major emphasis

• Electronics, with a major effort to-

ward better long-range detection from

both sea and air.

• High temperature metallurgy.

• Higher speeds and altitudes for mis-

siles and aircraft, although high-alti-

tude aircraft may soon come under com-

petition from "slow planes."

Overall. Adm. Burke says the nuclear-

powered Navy of the future will have

more submarines, about the same num-
ber of surface ships and somewhat less

aircraft than Navy is planning for the

end of Fiscal 19S9.

Tire primary "kill” weapon will be
the missile, for both defense and of-

fense, and Navy has shepherded to-

gether a formidable group. In addition

to the Polaris undcrwatcr-to-surface mis-

sile, whose use is primarily restricted to

all-out war because of its nuclear war-

head and its design to hit “soft" rather

than "hard" targets, the Navy has—or
nail have—the following missiles in its

• Air-to-surface. Most advanced design

nearing production is the Corvus.

Navy Aircraft on Order

—

COMPANY PI.VNK NAME

Prime contractor for the missile, de-

signed to keep aircraft away from
heavily-defended target areas and simi-

lar to the USAF's Rascal, is Temco
Aircraft Corp.

In the short-range field. Navy has the

Martin Bullpup scheduled to become
operational late this year. Designed for

light attack aircraft on close-support

missions. Bullpup weighs 540 lb. and
has a length of 1 1 ft.

• Air-to-underwaler. Navy has an-

nounced two operational anti-submarmc
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GRUMMAN F11F-1F SUPER TIGER

missiles in this field, the Betty and the

more sophisticated Lulu. Both are

equipped with nuclear warheads. An
earlier missile, the Fairchild Petrel, has

been retired from active duty and is now
used by reserve units only.

• Undcrwater-to-air-to-undenvater. This

anti-submarine warfare missile report-

edly is still in the development phase.

When fired from a submarine, the mis-

sile would surface, leave the water to

fly its trajectory and then re-enter to

home on its target. Aerial trajectory

would give the missile greater range and

• Air-to-air. Navy now has four squad-

rons equipped with Sparrow I. a super-

sonic beam-rider built by Sperry Rand.

Sparrow I will begin to phase out late

this vear with the fleet introduction

of Raytheon's Sparrow III, a fully-

activc homing missile now undergoing

operational development. Sparrow III

will be used initially on the McDonnell
F3H-2M.

Sidewinder, a Mach 2-plus infrared

homer, that also is being produced for

Air Force, is now the primary arma-

ment for 32 Navy and Marine squad-

rons and more are planned. At present,

1 5 carriers have been modified to sup-

port Sidewinder squadrons. Produced

by Philco and General Electric, its cost

is $4,000 each as compared with

$40,000 for other comparable weapons.

However, since it is a heat homer, it is

not useful in cloud formations.

• Surface-to-surface. Single operational

missile at present is the subsonic Regu-
lus I. Now carried by two submarines

and aboard several carriers, it has a range

of about 500 mi. and will be supplanted

next year by Rcgulus II. Both missiles

are products of Chance Vought. Regu-
lus II, with a Mach 2 speed and a

1,000 mi. range, can be fitted with

either conventional or atomic warheads.

It is inertially guided and powered by a

General Electric J79 turbojet engine.

First Rcgulus II submarine will be

ready in 1960, but the missile will go

aboard cruisers and carriers next year.

• Surface-to-air. 'Hie three weapons in

or nearing inventory in this category

are Convair's Terrier and Tartar and the

Bendix Talos.

Terrier Operational

Terrier, already operational aboard

the guided-missile cruisers Boston and
Canberra and the destroyer Gyatt,

weighs approximately 1.5 tons and has

a range of over 10 mi. It also will be

used aboard the carriers Kitty Hawk and
Constellation; the cruisers Topeka,

Providence and Springfield; the nuclear

cruiser Long Beach, and the frigates

Farragut, Luce, McDonough. Coontz.

King, Mahan and Dewev. In addition,

one Marine anti-aircraft battalion is

equipped with Terriers.

A follow-on to the Terrier is the

ramjet-powered Talos, which has a

range of oxer 40 mi. and can carry an

atomic warhead. The Talos will go to

sea this fall aboard the cruiser Galves-

ton. It also will be the primary weapon
aboard the nuclear cruiser. Long Beach,

scheduled for commissioning in 1960.

In addition, the cruisers Oklahoma City

and Little Rock are being converted to

its use.

Tartar is designed especially for use

aboard destroyers and will become oper-

ational in 1960. Ii has approximately

the same range as Terrier although it is

much smaller.

'Buddy' Refueling

Navy also will extend its effective

striking range this year with the intro-

duction to the fleet of the "buddy” re-

fueling system. 'Hie "buddy” system,

in which one plane of a type is equipped

as a tanker to refuel another aircraft of

the same type, will be used by Douglas

ADs and A4Ds and the McDonnell

F3H series.

The Douglas A3D attack bomber will

be used as a tanker for both “buddy”

and fighter refueling.

Prime contractors for the "buddy”

svstem hardware, including pods and

droppable tanks, are Douglas and Mc-
Donnell.

Also, Bureau of Aeronautics' careful

selection of aircraft projects will pay

new dividends in aircraft again this year.

New aircraft planned include:

• Chance Vought F8U-2. First produc-

tion aircraft of this advanced version of

the F8U-1 is due off the production

line later this year. First two prototypes

of the aircraft, which will be produced

in quantity, already have flown—the first

in December, the second in January.

Main armament will include Side-

winder. Improvements over the FSU-'

include an advanced version of the

Pratt & Whitnev J57 engine.

• Chance Vought F8U-3. First flight

.

DOUGLAS A4D-1 SKYHAWK
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of this bigger, all-weather version of the

F8U scries is scheduled for this summer.
Although it bears an external resem-

blance to earlier F8U models, it is

cssentiallv a new aircraft with a design

speed of Mach 2 plus. Powcrplants will

be a Pratt & Whitney J75 engine rated

at 15,000 lb. thrust and a rocket motor.
Navy has announced a $100 million

order for the aircraft.

• McDonnell F4H. Considered in some
quarters to be a dead project after Navy
placed its order for the F8U-3, the F414
is still very much alive. Prototype of

the twin-engine, all-weather fighter-at-

tack bomber is scheduled to fly next

month. Designed for Mach 2 speeds,

the F4II is powered by General Electric

J79s rated at 12,000 fb. thrust each.

• North American A3J. First model of

this twin-jet “high-supersonic" attack

aircraft will fly late this year. The two-

place, carrier-based aircraft is power’ed

by 'General Electric J79s and was the
first Navy plane to be designated a

weapon system.

It is being produced by North Amer-
ican’s Columbus Division.

• Martin P6M-2 jet seaplane. Navy
officials feel the major “bugs” which
caused the first two XP6Ms to crash

have been corrected in the YP6M which
began flight tests in January. If evalua-

tion trials prove successful, the P6M-2
will be introduced to the fleet in 1960.

At present, Navy has an order for 24
of the four-jet seaplanes, which will be
used primarily for mine laying, photo
reconnaissance and early warning mis-

Powcrplants arc Pratt & Whitney

• Douglas A3D-2P. A photo recon-

naissance version of the A3D attack

plane, the A3D-2P is in production at

Douglas' El Segundo Division. An
A3D-2T trainer version also is in pro-

duction at El Segundo, and an A3D-2Q
countermeasurcrs version is planned.
• Grumman S2F-3. An improved ver-

sion of the S2F carrier-based submarine
lmnter-killer, it will begin flight tests in

early 1959.

Versatile Trainer

• North American T2J. First model of

this two-place jet trainer was rolled out

at North American's Columbus Divi-

sion earlv this year. Designed to take

students from primary through advanced

training, including carrier indoctrina-

tion, the T2J has a top speed of 429 kt.

and is powered by a Wcstinghouse J34-
WE-46 producing 3,400 lb. thrust (AW
Mav 13, p. 52). Navy says it plans a
"substantial" order.

• Temco TT-1. Evaluation tests of this

primary' jet trainer, for which Navy has

an order for 14. will begin this year.

Powerplant is the Continental J69.
Navy also hopes to get the go-ahead

for construction of a nuclear aircraft

testbed, probably incorporating Pratt

& Whitney’s nuclear engine with the

airframe of Saundcrs-Roc’s 10-cngine

Princess seaplane.

In one of the rare instances where it

has failed to keep its skirts clear of
such charges, the Navv has come under
Capitol Hill criticism for trying to push
its way into a development field in

which the Air Force already has a head

Navy officials contend, however, that
its approach would be basicallv differ-

ent from that of the Air Force.

'

USAF wants a high-altitude Mach 3

bomber, while the Navy envisions a

slow, low-altitude aircraft for anti-sub-

marine, early-warning and logistics pur-

Endurancc and high-lift capacity

would be the major goals.

Bureau of Aeronautics officials sav

they could bring such a plane along
relatively fast if the project were to re-

ceive Defense Department and congres-

sional approval.

The Fiscal 1959 budget requests con-

tain money for further feasibility studies

by Navy but make no provision for the
purchase of hardware.

Budget Pinch

Navy says it is feeling the budgetary
pinch in other areas, too. Despite the

Administration’s post-Sputnik decision

to relax its hold-tnc-linc policy on de-

fense spending, Navy Secretary Gates
says his service needs at least $12 bil-

lion in Fiscal 1959 to hold the line.

Its present Administration-approved re-

quests arc for $11.1 billion, including

the $350 million supplemental fund.

• NAVY
Originally—before Sputnik and the ad-

vent of Defense Secretary Neil McElrov
—Navy had been told by former Defense
Secretary Charles E. Wilson to hold its

Fiscal 1959 requests to SI 0.5 billion.

As it stands. Navy will have to trim

its manpower from a present figure of

645,000 to 630,000 by the end or Fiscal

3959; its combat effective aircraft from
approximately 9,000 In 8,36(1. Adm.
Burke terms the latter figure the "mini-
mum" with which Navy can do its as-

signed job.

Second Nuclear Carrier

Navy also has been forced to abandon
plans to ask for the funding of a second
nuclear carrier, although $35 million is

being asked in the budget for long lead-

time components. Keel for the first

nuclear aircraft carrier was laid last

month.

Cost of a nuclear carrier is approxi-

mately $315 million as compared with
$200 million for a carrier of the For-

restal class, and money originally sched-

uled to go into the second ship is being
diverted to help meet the pressing need
for an improved anti-submarine warfare

The necessity for an effective sub-

marine defense will become more acute
within the near future.

The Soviet Union, which already has
approximately 500 submarines, recently

slowed its production and apparently is

retooling and training its technicians to

begin the manufacture . of long-range,

deep-diving nuclear submarines. Its

present fleet has an estimated four sub-

marines equipped with missiles roughly

comparable to the subsonic Rcgulus I.

V

MARTIN YP6M-1 SEAMASTER
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...smallest PACITRON unit

is biggest fuel gaging news...

Simmonds now offers the newest addition to its famous PACITRON Fuel

Gage family ... a small lightweight transistorized fuel gage for military

and transport aircraft. It is highly dependable and accurate. The replacement

of vacuum tubes by transistors permits Simmonds to incorporate

amplifier-bridge and indicator into a single smaller unit,

saving valuable space and weight.

Simmonds packages three types of PACITRON Fuel Gage systems,

custom-built for every requirement: the new 2-unit transistorized gage, the

well-known 2-unit vacuum tube gage, and the lightweight 3-unit system.

Along with dependable fuel measurement, ALL PACITRON systems provide

important fuel management functions such as Center of Gravity Control,

Level Switching, Tbtalization, Telemetering and Load Limit Control.

All systems meet MIL specs.

Complete information on all the above systems is available on request

Simmonds
Glendale, Californio • Seattle, Waihington Sole Ca

AEROCESSORIES, INC.
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• ARMY

GRUMMAN AO-1 MOHAWK

Army Fits Aviation Into Tighter Mold
Army Aviation, forced to mold itself to conform with Defense Depart-

ment weight limitations and a tight fiscal policy, will slowly begin to intro-

duce equipment this year especially designed to fit its needs.

It will break into the turbine age with the appearance of Bell’s HU-1A
helicopter—production version of the XH-40—and has awarded contracts for

such projects as the long-wished-for higher performance observation aircraft,

a high-lift STOL cargo plane, aerial jeeps and convcrtiplanes. In addition,

it hopes to begin a design competition within the next three months for a

medium size helicoptor capable of <

One of the primary requirements in

all of these is economical operation

and maintenance, factors which have

taken a heavy toll of Army Aviation

funds in the past.

Army has been thwarted in its at-

tempts to bring along the flying crane.

The project is now at a standstill, largely

because of the lack of funds to finance

ying a three-ton payload.

each, is designed for battlefield surveil-

lance and will be equipped with infra-

red and side-looking radar, l-'or the

dash back to friendly lines, the aircraft

will have a top speed of 275 kt. It ran

he slowed to a "loitering speed” of

approximately 75 kt. for close surveil-

lance of the battlefield. Mockup al-

ready has been completed, and first

flight is expected within the next 15

months.

The de Ilavilland Caribou will give

the Army the fixed-wing lift capacity it

believes it needs for combat logistics

Powered by two Pratt & Whitney
1,450 lip, R2000 reciprocating engines,

the Caribou is a follow-on project to

the dc Ilavilland U-1A Otter and will

be capable of carrying between three

Army also feels tied down by the De-
fense Department regulation stipulat-

ing that fixed-wing aircraft, converti-

plancs and VTOL and STOL aircraft

"will have an empty weight not to

exceed 5,000 lb.”

Thus far, it has received waivers to

exceed the limit on two future air-

craft, but one top Anny Aviation

official rcccntlv complained that it's

hard to get someone in industry to take

on a project when he doesn't know
whether we can get an exception or

The waivers were granted to permit

development of Grumman’s AO-1 tur-

bine-powered higher performance ob-

servation aircraft and the de Ilavilland

AC-1 Caribou twin-engine cargo plane.

Army has development contracts for

five of each aircraft.

The Mohawk, powered by two Ly-

coming T53 engines rated at S25 shp. SIKORSKY H-37A MOJAVE
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Distributors in principal cities

I FIRST IN HYDRAULIC AND
FLUID SYSTEM COMPONENTS

WEATHERHEAD
... to get

the light-weight,

simplified configuration

and reliability

demanded of

hydraulic and pneumatic

systems today . .

.

Weatherhead fittings

and components. ,

YOU CAN BE SURE OF GETTING
TOP QUALITY EVERY TIME.

Inquiries invited regarding
special products.

THE WEATHERHEAD COMPANY
AVIATJDN DIVISION
300 EAST 131st STREET
CLEVELAND 8, OHIO

West Coast:

£736 Standard Ave., Glendale, Calif.

In Canada:

127 Inkerman St., St. Thomas, Ontario
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RADIOPLANE RP-77D DRONE

and four tons of cargo as opposed to

the Otter’s 2,500 lb.

Army also plans to equip one Cari-

bou testbed with Lycoming T55 turbine

engines rated at l',800 shp.

Botli the Mohawk and Caribou have

the design performance to takeoff

within 700 ft. and clear a 50-ft.

obstacle.

Surveillance Drones

The observation mission of the Mo-
hawk probably will be supplemented by

at least two surveillance drones: the

Fairchild Osprey and a relativelv-low-

speed project under development for

Army by Republic Aviation Corp.
Like the Mohawk, the two drones

will be equipped with infrared and side-

looking radar. Army Aviation has niore-

or-Icss abandoned proposals for the use

of television for front-line surveillance

under the theory that what the televi-

sion camera can see, man can see.

In the overall picture. Army is turn-

ing more and more to helicopters. In

Fiscal 1958 planning, for example, 527

helicopters are scheduled to be ordered

as compared with 176 fixed-wing air-

craft, and by July 1 approximately 43%
of Army's aircraft will be rotary-wing

vehicles.

Latest of these is the HU-1 A, ordered

into production last month at Bell

Helicopter Corp. in Ft. Worth.
Army’s first turbine aircraft the

HU-1A, also is the first helicopter de-

signed throughout with an eye towards

meeting the service’s demand for simple

front-line maintenance.

Powered by a Lycoming T53, the

utility helicopter will be used primarily

for medical evacuation, carrying two lit-

ter eases plus a medical attendant or

four walking wounded.
Test versions of the HU-1A are now

being flown by Army Aviation Board
pilots at Ft. Rucker, Ala.

The giant Sikorsky H-37 twin-engine

all-metal helicopter, incorporating a five-

blade main rotor and four-blade tail

rotor, is completing service tests at Ft.

Rucker, and the first company is sched-

uled to become operational by July 1—
joining 10 transport helicopter compa-

nies of Sikorskv H-34s and 10 of Vertol

H-21s.

The H-37. scheduled to become
Army’s standard medium transport, will

carry 36 fully-equipped troops or equip-

ment up to and including a 105 mm.
howitzer plus a quarter-ton trailer.

YH-31 Canceled

One helicopter development, the Do-
man YH-31. was canceled during the
past year. Army Aviation officials say the

utility helicopter offered some advan-

tages over the earlier Sikorsky IT-19 but,

because of its long development time,

duction order—particularly in view of

the HU-1A progress.

Looking to the future, Army is con-

ducting a comprehensive research and
development program to determine its

needs in the fields of VTOLs. STOLs
and convcrtiplanes.

Some officials feel that the convcrti-

plane may eventually take the place of

both fixed-wing aircraft and helicopters

in Army Aviation but that the time
when this can be accomplished is “a

long wav off."

Development contracts for converti-

plancs have been let with Ryan, Vertol

and Fairchild.

In addition, Doak Aircraft Co. has

received a research contract for five of

its X-16 VTOLs incorporating wing-

tip-mounted ducted fans that can be

tilted 90 deg. after vertical takeoff for

transition to horizontal flight. The
ducted propellers are powered bv a sin-

gle T53.

'Aerial Jeep' Push

Another major research push is in

the field of "aerial jeeps,” flying plat-

forms designed to earn' a 1,000 lb.

payload plus radio equipment and

armament. Feasibility of the “jeeps”

was proved out by the one-man Hiller

living Platform and the DeLackner
Acrocycle. Piasccki, Chrysler and

Acrophvsics Development Corp.. of

Santa Barbara, Calir., a subsidiary of

Curtiss-Wright Corp., have research

contracts for the "aerial jeep.”

All three programs are on schedule,

and Army hopes to have at least one
model flying within the next year.

Much of the wind tunnel work on the
project has been conducted for Army
bv the National Advisory Committee
for Aeronautics.

Basic responsibility for Armv’s aero-

nautical research and development
work lies with the Transportation Re-

search and Engineering Command
(TRECOM) at Ft. Eustis, Va. Former
name of the recently-renamed com-
mand was the Transportation Research

and Development Command (TRAD-
COM).

Army Types on Order
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NATO Missile Use Hinged to Summit
Paris—East-West relations during 1958 should determine whether NATO

shifts from its present defense role with main dependency on tactical

weapons over into a new strategic role where NATO forces would be armed

with IRBM weapons capacle of destroying targets well within the Soviet

Union. Such a shift in NATO’s traditional role is indicated by decisions taken

during the December NATO summit meeting. At U. S. suggestion, European

NATO members accepted “in principle" the idea of IRBM bases within

NATO territory along with the establishment of an atomic stockpile out

of which nuclear warheads would be drawn for IRBM and other weapons

deployed among NATO forces.

But before certain reluctant Eu-

ropean NATO members accept IRBM
bases on their national territory it will

be necessary for the West to meet the

Russians at summit level in one last at-

tempt at thawing out the cold war. The
European desire to talk once more with

the Russians before committing them-

selves to IRBM weapons was openly

expressed at the NATO December
meeting, and was written into the final

IRBM Plans

Meantime, Gen. Lauris Norstad. su-

preme allied commander for Europe, is

under orders to move ahead with plans

for the installation of the IRBM bases

within his command. According to the

directive handed him by the NATO
Council in December, he must turn

over his IRBM recommendations this

month to a meeting of NATO defense

ministers. He said:

"I’m going to make recommenda-
tions on a simple, limited first step

basis, and then on a simple, limited sec-

ond step. This is going to grow, rather

than hare some great overall plan that

is going to be approved all at once."

Best informed guess is that he will

say NATO’s "first step" requirement is

six to ten IRBM units—squadrons or

battalions-conrposed of about 15 weap-
ons each. In other words, the SHAPE
commander may ask for between 90 to

150 IRBM weapons.
This requirement would include

those IRBM bases to be established in

the United Kingdom. Norstad is on
record that he doesn't need nor want
IRBM sites in every NATO nation.

Sites in the U.K., the Eranco-Italian

Alps region, and northern Turkey are

high on the prioritv list. Manv of these

NATO IRBM sites may be mobile.

Once Gen. Norstad's recommenda-
tions are made and accepted by NATO
Council, then U. S. government will

step in and negotiate bilateral agree-

ments with those countries singled out

by Norstad for missile sites. These ne-

gotiations will have to work out the

tricky question of control. Most NATO
nations want at least joint control over

use of the IRBMs.

If the pending East-West summit
conference fails to achieve any real

settlement of the cold war, then

SHAPE officials think deliveries of

Jupiter and Thor type weapons to

European NATO members may get

underway early in 1959. Biggest head-

ache may prove to be training of non-

U. S. units in the operation of overall

missile delivery systems.

Last November, at the annual NATO
parliamentary session, an advisory

gathering of NATO country politicians,

U. S. delegation proposed establishment

of a NATO defense missile training

center as well as a North Atlantic in-

stitute for defense studies. The pro-

posal was part of a S10 million U. S.

program to beef up NATO’s interest

in modern weapon technology.

While main missile interest today re-

volves around IRBM, this year deliveries

to various NATO forces of Honest
John, Matador and Nike missiles are

expected to begin. Up to now, only

U. S. and some British forces in Ger-

many have had such tactical weapons.

The advent of missiles into the

NATO picture likely will affect the role

of air power in NATO's mission,

though not until the early 1960s. At
the moment NATO planners arc faced

with an aircraft re-equipment problem.

The bulk of NATO's air force is made
up of Republic F-S4Fs and RF-S4Fs as

well as North American F-86Ks.

Air Power Gains

During 1957 NATO’s combat air

power gained somewhat due to further

deliveries of MDAP F-84Fs and
RF-84Fs to Greece and Turkey. Also,

continued deliveries of North American
F-100C Super Sabres were made to

U. S. units in Allied Air Forces. Central

USAF during the year reorganized its

NATO air contribution by eliminating

the 12th Air Force which was getting

top-heavy on the administrative side.

Air combat units of the 12th remain

on the job, but under a more stream-

lined setup.

USAF contribution to Allied Air

Forces, Central Europe, remains at

about 10 wings, including two Tactical

missile squadrons equipped with Martin
Matadors. Front-line aircraft include

F-lOOs. F-86Ks. F-84Fs and RF-S4Fs
types. During the year Douglas B-66s

continued to phase out Martin B-57s

while Lockheed C-l 50 Hercules trans-

ports took over the chores of C-l 19s.

RAF's main contribution to NATO
air power in Europe remains the Second

Tactical Air Force. No new aircraft

came into the Second during the year,

except later Marks of the Hawker
Hunter.

Canada’s 12 squadrons in central

Europe now include four equipped with

Avro CF-100 all-weather fighters.

French contribution remained un-

changed during the year, consisting

mainly of Mysterc IV'As. Promised Sud
Aviation Vaiitour fighter-bombers still

haven't gone into NATO pool. ,

Luftwaffe

German Luftwaffe hasn't as yet gone
operational, but it should move into

the NATO picture this vear. In addi-

tion to MDAP F-84Fs, German con-

tribution may include the most modern
aircraft on the NATO front line. This
will happen if the German Air Ministry

this spring finally decides on the type

of aircraft it will buy. In the running

are such types as Republic F-105, Grum-
man FI IF Tiger. Lockheed F-104. as

well as European aircraft such as the

Mirage 11 and Swedish Saab J35.
During the year, Gen. Norstad or-

dered installation of a new radar system

comparable to the North American
DEW line. New, near jam-proof net-

work will combine oxer the horizon

tropospheric forward “scatter” and line-

of-sight radio relay links. System, to be
completed next year, will be capable of

tracking aircraft 100 mi. behind the

Iron Curtain,

New radar installation is part of a

new S630 million infrastructure pro-

gram to cover needs through 1961. By
that date NATO will have spent some
S3 billion on infrastructure, including

the construction of 1 50 airfields and the

near completion of a 5,300-mi. NATO
pipeline to sendee these airfields. By
the end of this year an additional 40
airfields should be completed.

On the ground, NATO still is shy of

its 30-dix'ision goal. About five German
divisions are moving into the line, with

another seven to come. In all, Gen.
Norstad has about 19 divisions now but

the size and equipment of these divi-

sions wiry a good deal.

Norstad, an Air Force man, still re-

fuses, despite current European desire

to cut down NATO ground troop

forces, to scale down his demand for a

"shield” of at least 30 divisions
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WHAT

KEEPS IT

ON

TRACK?
Keeping America’s missile program on

the right track is one of the electronic

industry’s most important jobs. Andrea,

with some of the best talent and facilities

in the field is doing its part to help.

For instance, Andrea has teamed up

with top defense organizations in solv-

ing a myriad of electronic problems

occuring in critical and highly classified

missile development. This is just an

example of how the resources and man-
power of Andrea can augment your

organization in a wide range of elec-

tronic work.

Imagination, ingenuity, industry—
that’s the "bible” at Andrea, a company
known to all departments of defense for

consistent top level quality performance

in engineering and production of ad-

vanced electronic design.

Andrea can help you with your electronic

problems. Write on your letterhead to:

SYSTEMS DIVISION

fWaea
RADIO CORP.,

Long Island City, 1, New York

A Pioneer Name in Electronics-
Research, Development, Production,

Weapons Systems, Navigation, Ad-
vanced Intercommunication Systems,

Semi Conductor Applications.

* Missiles ••••
Douglas Thor SM-75 IRBM



DRONE and SMALL MISSILE SYSTEMS

The research and development activity at Rheem Aircraft Division has a record of

achievement in the field of drone and small missile systems.

The capability for complete "program management” is

manifested in the list of current and completed projects

and the areas of responsibility covered.

Rheem Aircraft is a division of world-wide Rheem Manufacturing Company
which operates 17 plants in the United States...and with its associated and
licensed companies operates 1 8 plants in 1 2 countries abroad. These extensive
facilities coupled with Rheem's years of aircraft production experience pro-
vide the capability for the quantity production of drone and missile systems.

RHEEM MANUFACTURING CO. AIRCRAFT DIVISION
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Missile Spending Spurred by Soviets

By Michael Yaffee

On Oct. 4, 1957, Russia launched the first artificial Earth satellite and

cracked the composure of the Western world wide open. On Nov. 3,

Russia launched a second and much larger satellite; and, for the first time in

its history, the United States public began to doubt its own scientific

superiority and invincibility.

It wasn't the satellites in themselves that shook the psychological founda-

tion of the West. It was the ballistic missiles that the Soviets were appar-

ently using to place them in orbit. These satellite carriers came as no surprise

to U. S. military men who had been watching Russian IRBM and ICBM
tests for over two years with long-range radar based in Turkey (AW Oct. 21,

p. 26). But it caught the raan-in-the-street unawares and left him bewildered

and a little frightened.

It also caught tire U. S. defense effort

corseted by stretch-outs and rigid

budget ceilings. But a frightened popu-

lace was soon able to effect what a small

group of military and industry leaders

had long been trying to do. The S3S-

billion ceiling on the defense budget

was removed. In January. Congress

added SI.260 million in new money to

the Fiscal 195S defense program and
transferred SI 30 million to defense

from unexpended funds in other pro-

Most of this new 1938 money was

time. Congress approved a record

$3,314 million budget for missile spend-

ing in 1959—almost S400 million more
than 1958 expenditures and S1.219 mil-

lion over 1957 spending. And there are

indications that this nation's missile bill

will continue to go up as the result of

increased spending on current pro-

grams. the initiation and development

of new projects, and the general rise in

costs that is affecting all price tags.

Here, in somewhat more detail, is a

look at the major projects on which the

United States is and will be spending

its missile dollars and a brief indication

of where these projects stand in relation

to their Soviet counterparts.

IRBMs

The United States is definitely be-

hind Russia in this area. Estimates on
the size of the lag vary from two months
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to txvo years. Best guess is about a year.

Russia has been firing 1,000-mile-

range IRBMs regularly for the past

two-and-a-half years. There is even' rea-

son to believe that Russia has an opera-

tional missile in this category. 'Die first

successful firing of a U. S. IRBM, a

Thor, did not hike place until Septem-

ber. 1957. In all. the U.S. has fired

1 1 Thors, five of which were “com-

pletely successful’' and seven Jupiters,

three of which were considered com-

plete successes.

Much progress has been made
in both programs; for example, the

critical re-entry problem appears to

have been solved (at least for these two
1,500-mile-range missiles). Both mis-

siles have been ordered into production.

In its ballistic missile program, the

Air Force has followed what it calls cal-

culated risk planning and the concur-

rency concept. This means that all mis-

siles from the first test model on are

turned out on a regular production

line and that the Air Force spends

money on launching sites, ground han-

dling equipment and personnel training

while the missile is still under develop-

ment. The policy is paying off in re-

duced lead time. The Air Force expects

to hare at least one completely opera-

tional Thor squadron ready for deploy-

ment overseas by the end of this year.

Jupiter Development

Jupiter development trails Thor by
about a year. In January, Chrysler re-

ceived a S30 million contract for

Jupiter components and ground-support

equipment. From the new supple-

mental 1958 funds, another S30 million

was slated for Jupiter research and de-

velopment along with an additional

S171 million for acceleration of the

operational capability of both Thor
and Jupiter. On a production basis,

each Jupiter will cost about $1 million,

sans warhead. (Compared to about
$800,000 for a Thor.) Production is

expected to be underway in Detroit by
tjic end of the year, at the rate of four

to five missiles a month.
Use of both missiles has been as-

signed to the Strategic Air Command.
But this decision is no more to the Air

Force’s liking than it is to the Army’s.

The Army still believes it has a right to

use long range missiles. The Air Force
sees little sense in spending time and
money on the Jupiter when it already

has what it believes is a superior weapon
in the Thor almost at the operational

stage. And there are indications that

Defense Secretary McElrov is taking a

long hard look at this Defense Depart-

ment decision, with the idea of pos-

sibly abandoning the Jupiter.

Meanwhile, the Army has been given

the go-ahead and $20 million in 1958

transfer funds for the development of

the Pershing. A solid version of the

Redstone, this missile may reach an 800-

mile range capability. It could keep the

Army in the long-range missile class

and compensate for its separation from

the Jupiter.

Polaris

Hie Navy is steaming ahead on de-

velopment of the 1 . 500-mile-rangc Po-

laris. Two test vehicles have been
fired, and the fleet ballistic missile pro-

gram is reportedly passing milestones

as though they were inch-markers. The
submarine-based IRBM is expected to

be operational in 1960.

The Russians arc reported to be work-

ing on a long r; gc bn cl iched

ballistic missile also. Tagged the Comet
II. it is said to have a range between

500 and 1,000 miles. Scanty as avail-

able information is, the FBM race ap-

pears to be fairly close.

Considered a second generation mis-

sile. the Polaris is one missile that has
never lacked adequate funds. The Navy
considers it its top priority weapon sys-

tem. 'Hie original contract was for

$20.5 million. Last October, the Navy

added another $62.1 million to acceler-

ate the program. And the program is

scheduled to get $350 million more
from supplemental FY 1958 funds. Of
this, S296 million will go for three

atomic submarines; $22.2 million for

research and development; and $31.8

million for missiles and facilities.

Beryllium Use

A solid propellant missile, the Polaris

is designed for launching from the sur-

face or submerged. An interesting and
significant outcropping of the Polaris

development program is the beryllium

work. Beryllium is an excellent high

temperature-high strength material but

is difficult to work and brittle. Lock-

heed is actively trying to overcome the

metal’s drawbacks in an effort to use

the material for the Polaris nose cone.

Russia has fired at least two ICBMs
successfully, not counting the one that

was successfully adapted as a carrier ve-

hicle for the second Soviet satellite.

(The Sputnik I carrier is believed to

have been an IRBM.) Again, lack of

adequate intelligence prevents a detailed

evaluation of the Russian ICBM pro-

gram, but many experts believe that

Russia's 5.000-mile-range missile will

soon be operational. First American

ICBM. the Atlas, isn’t scheduled to

lie operational until December. 1959.

To date, the Air Force has fired five

Atlases, two of them successfully. The

range tests; and only two of the missile's

three engines were used. The main
motor was not fired. Nevertheless, the

tests provided much valuable data and
demonstrated workability of the vernier

engines used for trajectory control.

The second American ICBM. the

Titan, is considered a much more
sophisticated missile than the Atlas. It

is about a year behind the Atlas in de-

velopment. The first flight test of the

Titan is scheduled for next October

but may be moved up as the program is
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accelerated. Despite the adjustment in

the 1958 budget, many Air Force men
believe the top priority Atlas and Titan

programs still lack adequate funds and

could be stepped up even more.

Back in 1953, the U. S. spent $1 mil-

lion on all ballistic missile development.

By 1957, this figure rose to SI billion.

The original budget for ballistic mis-

siles in 1958 was about the same. Later,

however, the Fiscal 1958 ballistic mis-

sile budget was considerably fattened by

supplemental and transfer funds.

Items: $60 million for Jupiter; S171

million for Thor and Jupiter: $116 mil-

lion for Polaris (not including sub-

marine construction); $120 million for

Atlas, S166 million for Titan and anti-

missile missile programs; $112 million

for Air Force ballistic missile sites. Fis-

cal 1959 request for ballistic missiles is

expected to top $2 billion.

Anti-Missile Missile

The important group here is the

anti-missile missile. The three weapons
originally in this group were the Air

Force’s Wizard, the Army’s Nike-Zeus

and Plato, a mobile defense system

based on the Nike-Zeus.

In January, the Defense Department
chose the Nike-Zeus over the Wizard,

ordered the Army to move ahead with

its development "as a matter of urg-

ency." The Air Force was ordered to

discontinue all work on the Wizard ex-

cept the part that pertains to radar and

data handling aspects, including its re-

lationship to SAGE and other radar

capabilities.

At the same time, control of all anti-

missile work was handed to the Ad-

vanced Research Projects Agency.

Funds for the Army’s anti-missile work

will be credited to the ARPA budget
while the Air Force will retain Wizard
money in its own account.

First money to appear in the budget

for this work showed up in the original

Fiscal 1958 budget under Army research

and development. It was for $12 mil-

lion. Now the ballistic missile detection

program is scheduled to get an addi-

tional S329 million from supplemental

1958 funds: $160 million for three long

range radar detection stations to be

built by the Air Force: $169 million for

acceleration of the program. Fiscal 1959

budget, as it now stands, allots another

$320 million for this work.

The first Nike-Zeus is not expected

to be operational before 1964. There

is no reason to believe that Russia is

any more advanced in this area than the

U. S. Projected kill probability of Nike-

Zeus against ICBMs has been pegged

at only 25% at present.

In the more conventional surface-to-

air missiles, the U. S. probably has a

slight edge over Russia. Deployment

of the nuclear-tipped Nike-IIercules sig-

nificantly strengthens air defense capa-

bility. Together with the Nike-Ajax, it

provides fair high altitude coverage

against subsonic aircraft. Meanwhile,

the Army is moving the Hawk in to fill

the low altitude gap.

Another important addition here is

the Bomarc interceptor missile with a

range of 200 miles. The missile has

been launched automatically by a con-

trol station over 18 miles away from the

launching site, destroying a drone more
than 100 miles away. The Air Force

claims the missile approaches the ulti-

mate in automaticitv and is integrating

it into the SAGE system.

The Naw is working on an improved

version of the Terrier which is expected

to be operational next year. The smaller

Tartar is scheduled to go to sea the

following year. The Navy hopes to have

the Talos in operation tfiis year and an

extended range version in 1959. The

Army is continuing development and
evaluation of a land-based version of

the Talos.

Tliis is one category' the Russians ap-

pear to have neglected while the United

States has pushed it fairly hard. Sitting

ducks for an effective anti-aircraft mis-

sile. these 700-mph. air-breathing mis-

siles nevertheless provide the U. S. with

a valuable interim offensive capability.

With the cancellation of the Navalio

ramjet last year, all missiles in this cate-

gory are now turbojet-powered. Their

range capabilities run from about 600
to 5,000 miles.

Achievements

Among the more notable achieve-

ments in this category in the past year

have been the full 5,000-milc-rangc

tests of the Snark and the activation of

the first operational Strategic Air Com-
mand unit to employ the missile. Not
as glamorous a weapon as the ballistic

missile, the Snark nevertheless is a

worthy complement to manned aircraft

and. in the words of one Air Force gen-

eral. "significantly increases the USAF’s
current deterrent capability.”

Another Air Force subsonic missile,

the Matador, has been steadily im-

proved over the last year. A new version

of the missile, called the Mace, uses an
inertial guidance system, has a 650-mile

range, and can fly over 650-mph. at alti-

tudes above 40,000 ft.

The Navy’s 500-mile-range Regulus I

is now operational. A much improved

model, the Regulus II, is currently un-

dergoing flight tests and is slated for

sea duty in 1959. Regulus II is faster

than Regulus I and has a 1,000-mile-

plus range.

Few missile men consider the air-

breathers as anything more than stop-

gap weapons, existing on borrowed time.

But continuing improvement in ramjet

ARMY'S JUPITER IRBM
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ROCKET-BOOSTED CHANCE VOUGHT REGULUS II

and turbojet Mach capability coupled

with the air-breathing engine’s com-
paratively greater reliability and fuel

economy could keep this class of mis-

siles competitive with their ballistic

counterparts for some time.

Other Missiles

In most of the other missile cate-

gories, there is no reason to believe that

Russia is ahead or even abreast of the

United States.

In air-to-air weapons for example,

the Falcon, Sparrow and Sidewinder

scries of missiles, using radar or infra-

red guidance, arc undoubtcdlv as good
as anything the Russians may have. The
nuclear armed Genie, now operational

with interceptors of the Air Defense
Command, as vet appears to have no
Soviet counterpart.

Last year, the Air Force activated the
first SAC B--47 units using the Rascrl.

The Hound Dog, a new air-to-surfacc

missile with greater range than the

Rascal, is now under development and
destined for use with the B-52 along
with new diversionary missiles now un-

der development such as the Green
Quail. And after this, says the Air

Force, will come air-to-surfacc ballistic

missiles.

The Army is moving ahead at a

steady clip on the development and em-
plovmcnt of short-range (200 miles and
under) ballistic and guided rockets.

These include Honest John, Little John,

Corporal and Redstone. About 1960,

the Army expects to replace the now-
operational Corporal with the longer
range Sergeant.

In the air-to-underwater (or, more
precisely, the anti-submarine) group,

the Navy has a number of missiles un-

der development to replace the Petrel,

now phased out to reserve squadrons.

These new weapons include air-

launched, surface launched, and under-

water-launched missiles.

The advent of Sputnik I is un-

doubtedly the most notable event of

the past year. Not so much because it

went into orbit, but because of the

chain reaction it initiated.

Had the U.S. been able to foresee

the impact the event was to produce,

there is little question that the Admin-
istration would have diverted a number
of IRBMs for service as satellite car-

riers and, perhaps, thereby have beaten
Russia into space.

Instead, the Naval Research Labora-
tory was pressured into turning Van-
guard test vehicles into a resemblance
of a finished satellite project with dis-

mal publicity results. Then the Army
Ballistic Missile Agency was called in,

rigged up a Jupiter-C, and sent Explorer
I into orbit. The rejoicing of the West-
ern world was tremendous and unwar-

Jupiter-C

All Jupiter-C proved was that enough
rockets could be put together to put a

satellite in orbit. It was in no wav a

match for the Sputnik carriers nor, for

that matter, even for the Vanguard ve-

hicle. If there was any significance to

the Jupiter-C launching, it lay with the

new hydrazine-based high energy fuel

used in the Redstone first stage.

Also, of course, Explorer I lowered
the starting flag on the interservice race

for spaa1

. As this race now stands, the
program and contestants are as follows:

• Naval Research Laljoratory is still

working on the Vanguard program, in-

tends to fulfill its commitment of

launching a satellite during the Inter-

national Geophysical Year.

• Army was given go-ahead to launch

Explorer II. The Army also has plans

to launch big military reconnaissance

and mapping satellites “far larger" than

those possible with tlie Jupiter-C, ac-

cording to Army Secretary Wilber
Brucker.

• Air Force is already at work on a mili-

tary reconnaissance satellite which

would have a detachable capsule to re-

turn records to Earth. Using Thor as

a booster, the Air Force hopes to have
the satellite in orbit early next year. Tlie

Air Force also plans to send a payload

to the Moon this year by coupling a

Thor first stage with second and third

stage from either Vanguard or the X-17.
• In December, 1957, the Air Force set

up its Directorate of Astronautics, the

first organized group to plan and man-
age space programs. The Defense De-
partment quickly checked this group,

moved ahead with its own space agency.
• As originally drafted by the Defense
Department, the purpose of the Ad-
vanced Research Projects Agency was

to combine research and development

on all new weapons under a single man-
ager, starting with work on the anti-

missile missile.

In January, ARPA was given responsi-

bility for tlie Air Force Pied Piper re-

connaissance satellite program and for

the Nike-Zeus and Wizard programs.

On Feb. 7, a little over two months
after the conception of ARPA, General

Electric’s Roy Johnson was named the

first director of the agency.
• National Advisory Committee for

Aeronautics established a special com-
mittee on space technology early in Jan-

uary composed of leading U. S. scien-

tists. A month later. NACA detailed

its comprehensive proposal for a na-

tional space flight program. NACA
would assume a role similar to the one
it has plaved in aeronautics for the past

42 years.

'

The NACA plan has picked up
strong backing from among scientists,

military and industry leaders. In addi-

tion, Defense Secretary McElroy has

indicated that ARPA would favor col-

laboration with NACA rather than with

a new civilian unit patterned after the

Atomic Energy Commission.
• Atomic Energy Commission also feels

that it has a stake in space. The Com-
mission believes that nuclear engines

will someday power all space craft and
is now at work on atomic powerplants

for a ramjet, rocket, and reconnaissance

vehicle.

• President Eisenhower requested his

Special Assistant for Science and Tech-

nology, Janies Killian, Jr., to make a

survey to show how the Government
should organize its space activities.

• Congress approved ARPA, saying it

can have charge of military space pro-

grams indefinitely but limiting its con-

trol of any nonmilitary space programs

assigned to it by the President to only

one year. During this year, Congress in-

tends to formulate its own program for

control of space activities. It has indi-

cated its readiness to listen to any
recommendations that Dr. Killian may
come up with. There are other indica-

tions that Congress will favor a new
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COMPLEX SPOTWELDING PROGRAM AT RYAN IS

SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL
Ryan Aeronautical Company, San Diego,

'

California has achieved a significant first

in resistance welding—automatic spot

welding of large contoured fuselage pan-

els for the Boeing KC-135 and "707”

Jets.

Referring to their new Sciaky Counter

Controlled Welder, Mr. Bob Fullerton,

Ryan’s Senior Welding Engineer, stated,

"This is one new welding development

that really does what the advance an-

PRECISE CONTROL

Early in the program, it became obvious

that precise control of all welder func-

tions and absolute production consistency

of welding was essential. Introduction of

the new Predetermined Electronic Coun-

ter Controlled Welder by Sciaky helped

Here, for the first time, is a welder in

which functions are controlled to a frac-

tion of a cycle of alternating current.

Control settings are realized with exact-

ness. The unvarying accuracy of counting

is maintained throughout the entire range

for the longest ran at the highest pro-

duction rate. Any production control set-

ting is readily reproducible at any time.

CONSISTENT, SAFE WELDS

The consistently safe welds produced by

the Sciaky Counter Weld Control are es-

sential to the Ryan program since the

skin is a load-bearing member. In addi-

tion, the size of the assembly—largest

every sub-contracted in the industry

—

will not tolerate even the possibility of

The importance of consistently perfect

welds is emphasized by the tremendous

number of spotwclds in the aft fuselage

ports. Approximately 77,000 spot welds

are required to join skins to skins, skins

to doublers and stringers, and bulkhead

components together.

TAPE COMMAND
OF WELDING OPERATIONS

Welding operations on the various as-

semblies can be controlled by a tape com-

mand unit providing complete piece part

positioning in all directions. Automatic

is required. This would provide more
automatic operation.

COMPLEX TOOL-UP

Handling and positioning the aluminum
skins also presented a major problem.

Ryan solved this by installing huge posi-

tioning tables with push button controls

to permit automatic feeding.

The characteristics and consistent op-

eration of the Sciaky Counter Controlled

Welder combine perfectly with the auto-

matic abilities and consistency of the

Ryan positioning table to satisfy the re-

quirements of this complex production

assembling operation.

LITERATURE AVAILABLE

Technical bulletins completely describing

the new Sciaky Predetermined Electronic

Counter Weld Control are available.

Write on your company letterhead re-

questing Bulletins 338 and 339.

Mips Put ProfithMm ® Jnto Moitufacturiitg

Sciaky Bros., Inc., 4935 West 67th St., Chicago 38, III., Portsmouth 7-5600



Fantastic shapes for the space vehicles of the future
already are op the boards. Even more radical designs
are taking form in the minds of engineers. And their

parts and components will just as radically differ from
those produced today. New standards of precision and
new methods ofworking new materials will be required.

One thing at least is certain: the same design,
development and manufacturing experience which
made the transition from aircraft piston engines to

jets will be needed to produce these shapes of the
future. Since the early 1920's, Ex-Cell-0 has been
among the major suppliers of machines, parts and
assemblies to the aircraft industry. In that time it

has built a reputation for extending the frontiers
of precision.

Today, Ex-Cell-0 manufactures such components

as: rotors, blades, fuel nozzles, actuators, valves and
fuel controls. Tomorrow? Well, perhaps you yourself
have a problem which Ex-Cell-O’s long experience in

the production of precision controls and assemblies
might help you solve. If so, why not contact
Ex-Cell-0 today?

PMC/SION@)

EXCELLO

I AND MISSILES FLY HIGHER, FASTER AND SAFER V I PARTS AND ASSEMBLIES BY EX-CELL-O.
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space agency patterned after the A.E.C.

The Senate has already created a new
Senate committee which will frame

space legislation.

The resolution specified that mem-
bers of the new committee be drawn

from the six standing committees hav-

ing jurisdiction of various phases of

space development. The standing com-
mittees referred to were Appropriations,

Armed Services, Atomic Energy, For-

eign Relations, Government Opera-

tions, and Interstate and Foreign Corn-

Propulsion

The launchings of the two Soviet

Earth satellites nave led many missile

men to believe that Russia has an op-

erational 250,000-lb. thrust rocket

motor. Even those that doubt this gen-

erally concede that Russia is markedly

ahead of the United States in this area.

Some informed sources believe that

the big Russian motor is fueled by a

high energy liquid chemical, possibly

akin to the hydrazine-based Hvdyne
used in the first stage of the Explorer I

carrier. To date, the largest operational

liquid propellant rocket motor possessed

by the United States is the 165,000-lb.

thrust Thor engine, which is the same
powerplant used for the Atlas boosters.

The U. S. is working on the develop-

ment of a one million-lb. thrust motor
hut is not expected to have such an

engine in operation before Russia. Of
more immediate significance is the new
solid propellant rocket now under test

by the Air Force. This is claimed to be

the largest solid propellant motor.

There is a large group of people that

is convinced that solids will soon be the

basis of almost all missile propulsion

systems. Another group says definitely

not. Thcr' yield the small missile field

to the solid motors and concede them
equal billing in the medium thrust

field. But when it comes to large rocket

motors, they say, solids start increasing

in complexity and handling difficult) to

the point where they soon lose any ad-

vantages they once had over liquids.

Liquid Best?

At the same time, the liquid advo-

cates claim they have reached the point

where they are beginning to simplify

engine operation and improve reli-

ability. Another point in their favor,

they add, is that new, high energy

chemical such as hvdrazmc and its de-

rivatives, the boranes and fluorine, are

sooner adapted as liquid propellants.

There is no question, however, that

.olicls arc moving into many jobs that

mcc were held exclusively by liquids,

old. considering the inherent gamble
i missile production, most engine mak-
s don't want to take anv longer odds
han the)

1 have to and would like to NAVY'S VANGUARD SATELLITE VEHICLE
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* Specialized Knowledge + Channeled Imagination + Super-Rigid Controls

= The Answers You Need. If the answer to your problem is an accessory for hydrau-

lic, pneumatic or fuel applications. Com • Air is uniquely equipped to serve you. An

experienced and integrated division of A*S • R Products Corporation, we may already

have the answer to your problem in production. If not, any or all of our services are

at your command — research, design, testing, ultra-precise manufacture. Come to

Com -Air and try our specialties: precise answers to tough problems, on-time delivery,

com-air
PRODUCTS

A DIVISION OF A-S'R PRODUCTS CORPORATION

DESIGNERS AND MANUFACTURERS OF HYDRAULIC, PNEUMATIC, AND FUEL CONTROL EQUIPMENT

COM -AIR BURST DISC
For use with air or helium

Insensitive to vibration

Burst pressure

:

445 to 530 PSIG at +125°F
635 PSIG maximum at —200°F

Leakage: Zero to 430 PSIG
Weight: 0.2 lbs. for 1 inch tube size

Circle
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AEC Projects

• Project Pluto, an atoinic-powcrcd ran

gram that is said be closely related to the

cover themselves no matter which way
propulsion goes.

In a move to get back into the solid

propellant field, for example, North
American joined forces with Phillips

and set up a jointly owned firm railed

Astrodvne, Inc. to specialize in solid

propellant work. An earlier effort in

this direction was carried out jointly

bv Reaction Motors and Olin Mathic-
son last summer.
The high energy fuels provided the

impetus for another series of moves.

Aerojet-General and Stauffer Chemical
formed a joint partnership called Stauf-

fer-Aerojet Co. to carry out develop-

ment of the new boron-based chemicals.

Thiokol signed a working agreement
with Callcry Chemical on the develop-

ment of solid boron propellants.

American Potash & Chemical Corp.,

Food Machinery & Chemical Corp. and
National Distillers & Chemical Corp.
jointly formed AFN to work on high

energy propellants.

To survive among this formidable
competition being built up in the pro-

pulsion field. Thiokol merged with Re-
action Motors, and Grand Central

Rocket Co. moved under the protective

corporate wing of Tennessee Cas Trans-

mission Co.
A large number of major missile and

aircraft firms, looking to the future,

have entered the nuclear energy field

in one way or another.

Included among such companies are

Aerojet-General, North American,
Martin, Lockheed. Convair, United
Aircraft, Marquardt and, of course.

General Electric.

The pattern for the immediate fu-

ture of missiles has already been estab-

lished by the events of the past year.

Among the more evident trends now in

progress arc the following:

• Increased spending for missiles at the

expense of more conventional weapons
with an end to rigid budget ceilings.

T here will be an accompanying growth
in basic research.

• Acceleration of most missile programs.
Major effort will be concentrated on the
long range ballistic missiles and anti-
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Seeburg Airborne Telemeter Flight Simulators in high-speed, high-flying

/ jet aircraft are the make believe missiles that have replaced real birds in an

/ accelerated, lower-cost training program at Air Force Missile Test
-/ Center, Patrick AFB, Florida. /*'

Designed for the purpose of training telemeter ground station operators, '
and for general ground station checkout, these simulators provide char- / *

acteristic telemetry signals simulating actual- - „ -flight missile data
r / telemetering. In conjunction with Seeburg Telemeter Ground Stations,

V they are saving time and money by proving accuracy and reliability

of equipment under actual conditions of operation—with more men
trained in less time!

Here at Seeburg continually solving challenging problems
of this type for military and commercial customers—and especially

V in the field of telemetering where we have a long string of "firsts”

and an impressive backlog of experience in specialized design, ;
-

R & D and production.

Do you have a telemetering problem? Then see Seeburg first— ••V

jr Seeburg has the answer— with on-time delivery and top ^ afjf j.p.

ality production to your specification.

• MISSILES

missile missile systems. These two

groups will continue to be the top

priority defense projects, with anti-sub-

marine missiles running a fair third.

• Greater use of solid propellants. This

will go on until high energy liquid pro-

_
pcllants arc developed to the point

where they arc fairly easy to use and

handle and offer a significant advantage

in specific impulse. Too, there will be

a further concentration of corporate

effort in this field, with most companies
offering both liquid and solid propellant

• Development of more powerful rocket

motors, both solid and liquid. And
while rocket men strive for a million-lb.

thrust motor, other ‘engineers will be

pushing turbojets to Mach I and ram-

jets to Mach 10. This will result in

greater use of combination powerplants

and of different type powerplants

within the same missile.

• Substantial increase in the number of

space projects. The first projects will

be Moon shots and more sophisticated

satellites. The Air Force is favored to

run most of the military space pro-

grams. Non-military programs will be
handled by a civilian astronautics group

yet to be established.

• Inclusion of men in missile systems.

It is generally believed that man will

be able to withstand the rigors of rocket

flight. More important, he can exercise

an essential selective control function

that his unthinking electronic counter-

part can’t. Upcoming flights of the

Romi, X-l 5, and manned satellites will

more fully detennine man’s capability.

• Expansion of work on advanced
means of propulsion. Development of

nuclear powerplants is already under-

way. Interest in the more exotic sys-

tems based on ions, free radicals, and
metastable compounds will grow.
• Growing use of inertial guidance in

missiles. Also, avionics will continue

to show progress in the development of

infrared passive radar, and Atran type

guidance systems. And as more and
more missiles become operational, in-

creasing attention will be paid to the
development of improved ground
checkout equipment of the “go-no go"
variety.

• Intensification of sounding rocket de-

velopment. More interest will be shown
in high altitude research. The govern-

ment will provide more money to

groups such as the Naval Research

Laboratory and the Air Force Cam-
bridge Research Center for. purchase

of research rockets. And. as a result,

industry will turn out more and better

sounding rockets.

In total, all these developments will

add up to a vastly accelerated U. S.

missile program. Within five years, say

the experts, the United State’s will be
at least abreast of and. in all likelihood,

ahead of Russia in the missile race.

HERE IS THE REMARKABLE

ROTARY ACTUATOR
DESIGNED BY J

AERO PRODUCTS, IRC.
opening up new horizons in the field of

aircraft and guided missiles for the

world today... for the universe tomorrow

NOW, THE THEORETICAL ADVANTAGES OF ROTARY ACTUATORS
BECOME A REALITY!

Here’s the proof! Internal leakage of less than .05 G.P.M. at 3,000
P.S.I. with static friction of less than 12 inch-pounds is an accom-
plished fact in actuators having internal seals of a total length exceed-
ing 20 inches. A lower value of internal leakage is practical at the
expense of increased static friction.

REMEMBER, CLEMCO HYDRAULIC ACTUATORS ARE
CUSTOM DESIGNED

for all modern aircraft and missile applications and can be furnished
in an almost unlimited variety of envelope sizes, torque ratings, and

CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of
the aircraft and missile industry with the following:

ROTARY ACTUATORS PROPRIETARY DESIGNS OF
POWER STEERING UNITS HYDRAULIC AND PNEUMATIC
FLUTTER DAMPERS UNITS FOR MILITARY AND
MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT, AND MISSILES

Write for complete Clemco folder to

|Jl CLEMCO
AERO PRODUCTS, /NC

CAP 210 E. Manville St., Compton, California
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What’s special

about these

couplings?

The special thing to remember about Janitrol

air duct couplings is that their aircraft relia-

bility is proven, both in tests and in use. A
full range of standard sizes is available, and

special designs can be made quickly, in alu-

minum, stainless steel, or titanium.

They stand up under repeated disconnects

and connections because the seal is metal to

metal. Weight savings are on the order of

40% under conventional designs, yet they

are rugged enough for continuous use.

Where an extra measure of safety is re-

quired, as in cockpit or crew spaces, Janitrol

Dubl-Lock* couplings provide the ultimate

in reliability. Even if the bolt unlatches or

fails, the Dubl-Lock* maintains the seal.

Janitrol’s newest coupling is 36 inches in

diameter and makes possible rapid discon-

nects of jet engine tail pipes. In addition to

an unlimited variety of couplings, Janitrol

also manufactures duct supports, either sep-

arate or as an integral part of the coupling.

Telephone or write your nearest Janitrol

representative for a proposal on either stand-

ard couplings or special couplings and duct

supports to your specifications.

Janitrol Aircraft Division, Surface Com-
bustion Corporation, Columbus 16, Ohio.

District Engineering Offices: Washington,

D. C., Philadelphia, Columbus, Fort Worth,

Hollywood.

COMBUSTION SYSTEMS • NEAT EXCHANGERS • DUCT
COUPLINGS ANO SUPPORTS • PNEUMATIC CONTROLS
HOT FUEL PRIME UNITS • PURGE GAS GENERATORS
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operates in any weather, at any

Ground Station
(68" High)

location, or time. Production

equipment for towed targets and

drones available on assigned

frequencies.

TARGET f 0-100 mile range ± 2%
LOCATOR J Azimuth ± 5%

ACCESSORY [To 70,000' altitude *2%

me<x*u tjjUA&Gj

THE RALPH M. PARSONS COMPANY

ELECTRONICS DIVISION
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jlnriit limes to
0 O

I

A. O. Smith flash - welded and fusion - welded

units have exceptional strength . . . can be

furnished in sizes and configurations to meet
your designs exactly

A.O.Smiili

Here’s a new opportunity to gain wider

design latitude. A. 0. Smith can fabricate

liquid or solid propellant tanks (cylindrical

or spherical) and pressure tanks to practi-

cally any chamber size.

A. O. Smith has produced tanks with

guaranteed minimum yield strengths of

190,000 psi wall thicknesses from .050"-

.220" . . . diameters over 50"
. . lengths to 28'.

Proposed designs and recent fusion weld de-

velopments indicateminimum yield strengths

of 210,000-225,000 psi are attainable in weld
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some like it cool
Our defense establishment demands VERSATILITY . . . they get it in the MC-1 and

MD-1 Herman Nelson Portable Heaters. In the top photo, a Convair F-102A based

in sub-zero cold depends on fast heat for pre-flight preparations—while halfway 'round

the world in the desert 3un, another F-102A (bottom photo) is cooled by the power-

ful blower in the same model Herman Nelson heater. In both cases, the Herman
Nelson Portable Heater is connected to the plane's own ventilating system.

Herman Nelson’s experience gained from yearn of leadership is available to you.

Solving problems of heating, cooling and ventilating that arise in the development

of weapons systems is our business.

^^merican Air Filter COMPANY, INC., 3rd St. A 3rd Av#„ Rock Island, III.

SERVING T DEFENSE ES S H T E V E R Y W
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Profit Squeeze Stunts Trunk Growth
By L. L. Doty

Washington—Domestic trunklines this year face one of the most crucial

periods in their history as a result of a severe profit squeeze that, in 1957,

forced earnings to their lowest level in seven years.

Although the carriers handled a record volume of passenger traffic in 1957,

a sudden year-end dip in load factors slashed earlier earnings which were

already pinched by a mounting expense level that jumped 19% last year

over 1956. Net profits tumbled to an estimated §22.4 million from $57

million in 1956—a 60% drop.

Famines prospects for 1958 arc some-

what brighter as the result of the Civil

Aeronautics Board offer to hike fares by
an average 6.6%. But the §44.8 mil-

lion net profit now forecast for this

year falls short of the earnings margin

carriers say they need to finance jet

equipment. Without the 6.6% fare

increase, a net loss of §8.1 million was

forecast by the Air Transport Assn.

However, with rising costs continuing

to outpace revenue growth, the fore-

casted §44.8 million profit could dwin-

dle rapidly, particularly if the current

economic recession is prolonged beyond

mid-summer.

The industry s financial dilemma
now pinpoints 1958 as a pivotal year

with the outcome of the Civil Aero-

nautics Board General Passenger Fare

Investigation looming as a make-or-break

issue. Testimony presented so far by

all 12 carriers and the Air Transport

Assn, during the investigation hearings

has emphasized that the industry’s §2

billion jet re-equipment program will

materialize according to plan only if

fare increases ranging from 15 to 17%
arc granted.

Backed by an impressive array of Wall
Street bankers and investment brokers,

the carriers warned the Board that the

industry’s ability to raise capital through

equity financing is rapidly losing favor

with the investing public because of low

returns and high risk. The jet equip-

ment program will begin late this year

with the delivery of the first of the

Lockheed turboprop Electras to Eastern

Airlines.

Poor showing of airline stocks last

year and a low price-earnings ratio has

tended the public off from airline in-

vestments. Last year, market values of

airline stocks fell below book values. In

1951, airline stocks sold at an average

50% premium above book value. By the

end of 1957. Standard & Poor's 500 in-

dustrial stock index dropped 18% from

1956-57 highs but tbc value of airline

stocks plummeted 55%.
Major carriers managed to maintain

their dividend programs during the year

but a number are now concerned that

an actual loss after interest payments

will result in 1958 unless relief in the

form of fare increases is granted.

Capital Airlines, burdened with heavy

interest charges covering its §68 million

investment . in turboprop Viscounts,

petitioned the Board for an annual SIS

million subsidy to rescue it from a "crit-

ical financial condition."

Although the carrier withdrew the re-

quest earlier this year as a result of new
financing arrangements through General

Dynamics, the action was considered by

most Wall Street observers as sympto-

matic of the industry's deteriorating

financial position.

For the industrv in general, operating

revenues rose 15.7% in 1957 over the

year before but the 19% climb in oper-

ating expenses cut net operating income

Last year, the Board turned a deaf ear

to the airlines' pleas for aid and rejected

a request by seven carriers for an in-

terim, emergency 6% fare increase fol-

lowing the six-months-long suspended
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passenger fare investigation. In the

case, the Board concluded: . . there

is no evidence as to any inability on the

part of the trunkline industry generally

... to obtain necessary financing for

replacement or expansion needs.”

The Board reaffirmed its decision in

November by refusing to reconsider the

Tire suspended fare case thus served

only to sidetrack the Board’s major
study— the’ general passenger fare in-

vestigation—which began in May. 1956,

and which will continue into 1959 if

allowed to run its full course.

Fare Increase

However, one Board member did

suggest that a more detailed analysis of

financial requirements for jet aircraft

might create a more sympathetic atti-

tude toward a fare increase. The air-

lines promptly obliged when the gen-

eral fare investigation was resumed by
laying out complete projections and
forecasts of traffic volume coupled with

a detailed survey of re-equipment pro-

At the same time, the airlines became
concerned with the marked dip in the

rate of traffic growth and the declining

load factors and returned to the Board

with requests for another interim fare

increase—this time, for as much as 15%.

Too Little Too Late

As the flurry of requests for immedi-

ate fare increases mounted in volume,

the Board, suddenly and without an-

nouncing anv reason, reversed its 1957

stand and offered the carriers an op-

portunity to file for a fare increase that

amounted to 6.6%. General reaction

was "too little too late.”

Airlines felt the profit pinch early

in 1957 before the overall traffic volume
began to level off. American Airlines

canceled an order for a fleet of DC-7D
cargo planes because of the grim out-

look for airlines in the loan market.

Capital Airlines dropped its orders for

H de Havilland turbojet Comets and

an additional 1 5 turboprop Viscounts.

Northeast decided to cancel its order

for five Bristol turboprop Britannias

when the May delivery date was post-

poned.

Some observers now fear the unex-

pected downward swing in the indus-

try’s historic growth pattern is a signal

warning that traffic expansion has

reached a temporary plateau. Others arc

attributing the slowdown to the cur-

rent economic recession and an accom-

panying tightening of the travel dollar.

One bright spot concerning the fu-

ture came in May when Aviation

Week revealed the first details of a

comprehensive survey conducted by the

Airborne Instrument Laboratory. This

group predicted an increase in airline

passenger-miles from 22.5 billion in

1956 to 66.7 billion in 1957. Number
of passengers was expected to climb

from 41 million in 1956 to more than

1 55 billion during the same year.

Competition on the major trunk

routes increased substantially during

Comparative Direct Operating Costs

Flying

Oporollont

28 78

57 51

19.27 .... 81 69 35.20

17.95 .... 8265
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the year as the result of a Board policy

in 1954-55 designed to strengthen the

so-called "regional” carriers by broaden-

ing competition in lucrative traffic

markets. On the New York-Washing-

ton route, for example, nine airlines

served this segment last year compared
to three in 1955.

C. R. Smith, American’s president,

charged that the number of airlines on

major routes has "thinned out” avail-

able traffic, cutting load factors and
contributing to operating losses on
marginal routes. United's president,

W. A. Patterson, said the need for

increased revenues through fare in-

creases would be $10 million a year

less had not the Board’s philosophy of

more competition been adopted.

Subsidy End

The fact remains, however, that the

Board’s action has helped remove the

subsidy element from domestic trunk-

line activities. Last year, both North-
east and Continental airlines, the last

two companies to operate on a subsidy

basis, were placed on a service mail rate.

In general, the industry embarked on
strict austerity programs to shave ex-

penses.

However, because of high fixed costs,

economy moves had little effect on the
rising expense level. Wide-scale per-

sonnel cutbacks were not possible and
new demands by unions for higher

wages and more fringe benefits pre-

saged another hike in labor costs which
already account for 46% of all operat-

ing expenses.

Pilot Pay Climbs

Pilot’s and co-pilot’s pay alone has
climbed 50% since 1947 even in cases

where no changes in flight equipment
has been involved.

Air traffic control problems threat-

ened to boost rising costs even higher.

In a survey conducted by the Air

Transport Assn., it was learned that,

during the first five months of 1957,

PAN AM BOEING 707
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Domestic Trunklines—Estimated Traffic and Revenues

1956, 1957

Subsidy Estimates, Fiscal Years 1952-1959

air traffic control delays totaled 3,241

even though only 2J% of all flights

were checked. The delays added up to

more than 423 hours.

Civil Aeronautics Administration
held to its accelerated pace in imple-
menting the airways with additional

and improved facilities including range
radar and vortac facilities but President

Eisenhower's proposed budget for fiscal

year 1939 fell short of CAA's require-

ments and posed a new threat to the
federal airway program.

Airway Proposal

In May, Edward Curtis, special

presidential aid on lease from the East-

man Kodak Co., introduced his recom-
mended plan for a federal airway sys-

Aftcr 18 months of study, Curtis
called for an all-powerful Federal Avia-

tion Agency which would absorb the
CAA and take oyer all but the eco-

nomic regulatory powers of the CAB.
Me asked for the elimination of the
Air Coordinating Committee and
recommended the end of the Air Navi-
gation Development Board.

Curtis proposed the organization of

an interim group to be known as the

Airways Modernization Board to do
research and development on an air

ways system prior to the establishment
of the Federal Aviation Agency in 1960.

The Board was set-up immediately
thereafter and Elsvood Quesada was
named chairman and special assistant

to the President.

Quesada took over the staff and fa-

cilities of the Air Navigation Develop-
ment "Board and announced his inten-

tion to let contracts to private industry

to handle the research and develop-

ment functions. The President has
asked for a S33 million appropriation

to cover the cost of operating the AMB.

Airlines vs Military

Civil Aeronautics Board acted to

settle the bitter conflict between the
military and the airlines over the allo-

cation of airspace. The airlines have
charged that the military has been
wasteful in assigning restricted airspace

areas for military purposes, causing a

serious threat to the development of

a high-altitude jet airways system for

transport aircraft.

Last year, the Board issued a draft

release proposing that the allocation of

all airspace be assigned to the Ad-
ministrator of Civil Aeronautics. Mili-

tary agencies through the Defense De-
partment protested the Board's action
on both legal and national defense
grounds.

Ilowcver, it now appears the Board
will have its way in handling airspace
assignment through the CAA.

In another move to accelerate the
flow of high-speed traffic. CAA issued
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AIRLINE “PROFIT SQUEEZE"

Total Traffic on U. S. Common Carriers

22,276
23,380
16,409

orders calling for IF’R—instrument flight

rules—on all flights operating over

24,000 ft. Air Line Pilots Assn, ap-

plied similar rulings to flights operating

over “golden triangle” routes between
Chicago, New York, Washington and
Chicago at 9,500 ft. or above.

Internal Woes
Management shake-ups in three of

the 12 trunkline carriers attracted pub-

lic attention to the industry’s internal

woes. In July, USAF Maj. Gen. David
Baker was named president of Capital

Airlines and former president. J. II.

Carmichael, was elevated to Chairman
of the Board.

In December, Capital’s vice president

of traffic and sales, James W. Austin,

was named president of Northeast Air-

lines with former president George
Gardiner moving up to Chairman of

the Board and Chief Executive. Six of

Capital's top sales executives transferred

to Northeast with Austin. Northeast
inaugurated its newly awarded New
York-Miami route in January.

Trans World Airlines president

Carter Burgess resigned in December
because of a disagreement over policy

matters with Howard Hughes, sole

owner of Hughes Tool Co. which holds
a 77.6% interest in TWA. Chairman
of the Board, Warren Lee Pierson, has

been named acting president of the

No-Show Plan

Carriers forestalled another Civil

Aeronautics Board investigation by in-

troducing a three-point no-show plan

which included for the first time a

penalty charge of $3 on passengers who
fail to show for a flight without can-

celing the reservation.

The ruling also requires passengers

to reconfirm space on roundtrip passage

to pickup tickets within an established

minimum time limit. Airlines report a

significant decline in the number of

no-shows as a result of the plan.

Carriers also challenged the Baird's

“realistic scheduling” regulation which
makes it a criminal offense to fail to

operate flights within 15 minutes of

published time schedules 75% of the

time.

Airlines labeled the ruling, which
became effective in September, "un-
workable and vague” and warned the

Board that "loose” scheduling practices

Depreciation Trouble

Depreciation of engine and airframe

programs delineated by the Board also

drew fire from the airlines. Carriers say

that depreciation practices are a definite

function of management and cannot

be regulated.

Straight-line methods and a seven-

year life with a 15% residual value re-

quired by the Board is not flexible

enough to meet the varying needs of

the individual carriers, they say. Air

Transport Assn, is appealing the Board

ruling in the Circuit Court of Appeals.

Forecasts for 1958 indicate trunklines

will experience an 8-10% increase over

1957. However, a prolonged tight travel

market, a natural reaction to a soft

economy, could force load factors down
to a substantial degree.

If available scat-miles continue to

rise at the high 18% rate pattern set

in 1957, load factors will be hit even
harder unless equipment retirement

programs are launched by some car-

riers earlier than is now planned. At

least more than 150 new aircraft will

be added to trunkline fleets this year.

However, it is apparent that the air

lines are continuing to attract new
customers. Hardest hit in the dwindling

travel market have been the railroads

and bus lines which experienced a

steady traffic decline throughout the

year.'

Domestic Gain

Despite the economic setback and
two highly publicized accidents during

the first of the year, domestic trunk-

lines recorded a 12.6% gain in revenue

ton-miles in 1957 compared to 1958.

Constant improvement in on-time

service and a continuance of a safety

record that last year was the second

best in airline history will help repeat

that gain in 1958 despite depressing

factors that threaten normal airline

growth.
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U. S. Aircraft Engaged in Air Transportation
SCHEDULED AIR CARRIER, DOMESTIC SERVICE
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NEW YORK International Airport serves airlines from nearly every nation. Aerial photo shows new terminal facilities.

Flag Lines Compete for Record Traffic
By Glenn Garrison

New York—Busy hauling record numbers of passengers, with expanded

fleets and routes, against a background of rising costs and stiffer competition,

the U. S. flag airlines found little breathing space in their next to last year

before the jet age.

Despite economic uncertainties here and abroad, the increase of overseas

vacationers and other tourist class travelers continued during 1957, though

somewhat more slowly. More and more Americans were leaving the country

for their holidays, and more of them were going by air.

Business on the North Atlantic, lushest served by the U. S. international

carriers, started shakily early in the year but recovered and went on to new
highs. Routes to the Caribbean, South America, and across the Pacific

reflected the increasing popularity of other parts of the world than Europe

for the U. S. tourist.

Total sea and air travel to foreign

countries from the U. S. during the

year ended June 30. 1957 was 1,976.-

715, an increase of 9% over the pre-

vious year. But the corresponding

1956 increase was 15%. Arrivals dur-

ing the year ended June 30, 1957

totaled 2,338,768, up 12.9% from the

previous like period, compared with

a 1956 increase of 13%.
Air travel continued to forge ahead

of sea travel at an increasing pace.

The airlines during tire above period

carried more people to Europe than

went by sea. the second year of such

leadership. While sea travel from the

U. S. has remained fairly constant dur-

ing the past five years, air travel to

foreign countries has increased 74%.

Southbound Increase

South America emerged as one of the

fastest-growing attractions for U. S.

travelers. During the year ended June

30. some 61,067 American citizens

departed for that continent, compared

to 49,215 in 1956. Most of the 1957

passengers—51,228 of them—went by

U. S. flag carriers, however, arc grad-

ually being outdistanced bv the heavy

competition in terms of percentage in-

creases in traffic. During the year

ended June 30, foreign flag airlines

carried 26.5% of all international pas-

sengers to and from the U. S.. up from

22.6% the previous year. The Ameri-

can carriers’ share dropped from 45.4%
to 44.3% of the total.

Bitter Dispute

Last year was one of intensified dis-

pute. some of it bitter, as to the traffic

rights that foreign carriers should en-

joy in the U. S. Several new points

were opened up to the foreign compe-

tition. The State Department was crit-

icized on the one hand as too generous

to foreign demands for rights, and on

the other hand failed to satisfy some
of the most clamorous demands.

At the same time, a bilateral agree-

ment with Mexico, 10 years in the mak-
ing, finally was signed and new routes

between that country and the U. S.

were opened up.

North Atlantic carriers, after ex-
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How a local phone call found

critically needed aluminum

...2,000 miles away!

for John Ziemba

Materials Estimator

Cook Technological Center

of Cook Electric Company

Morton Grove, Illinois

"Recently, we desperately needed a special piece of

2-inch 7075-T6 aluminum plate, 48 inches wide,

produced to QQA specifications. Without it a criti-

cal part of our ballistic missile program would have

been interrupted,” says Mr. Ziemba.

“So, we called U. S. Steel Supply’s local office,

explained our problem, and gave them the job. They

immediately located the much-needed material in

their Eos Angeles Warehouse. Shipping details were

handled swiftly and accurately, and the aluminum

was in our plant seven days later.”

Critical materials, such as aircraft quality alumi-

num and special stainless steels, can be located

quickly and delivered promptly, because U. S. Steel

Supply has a smooth-running system of 18 ware-

houses stretching from coast to coast.

U. S. Steel Supply ranks high as an aluminum

distributor, and many aluminum buyers have bene-

fited from U. S. Steel Supply’s prompt, efficient

service. If you want to learn more about this service,

and how U. S. Steel Supply’s far-reaching network

of warehouses can help you, write to the address

listed below, now.

U. S. Steel Supply
Division of Steel

tended hassling in the International

Air Transport Association, agreed late

in the year to take the plunge and
implement a third class, low "econ-

omy” fare. The new service, restricted

by agreement to relative austerity, will

be offered beginning April 1.

North Atlantic High

Tire IATA carriers broke the million

mark on the North Atlantic for the

first time last year with a total of

1,022,000 passengers carried, including

53,823 charter passengers. Pan Amer-
ican World Airways and Trans World
Airlines hauled almost half of the total

scheduled traffic, with about 28% going

to Pan Am and 15% to TWA.
Eastbound transatlantic traffic was

under expectations for the first few

months of the year, probably because

the Suez crisis of late 1956 caused

many travelers to delay plans. But the

traffic picked up sharply in April; re-

sulted in a record peak season which

extended a month longer than usual.

West bound traffic, boosted by low

immigrant fares, was extremely high dur-

ing most of the year and accounted

for the greatest part of the increase

over 1956.

During the year the Atlantic carriers

sought a 5% fare increase to help them
offset rising costs of operation. CAB,
however, was firmly opposed to the

move and it was dropped amid bitter

comment from IATA members obvi-

ously aimed at the American agency.

Trans World put its new Lockheed

1649A “Jetstream” Constellations on
the Atlantic last year, while Pan Amer-
ican continued using the DC-7C.

Both carriers began service last fall

on the polar route from the West Coast
to Europe, joining battle with Scandi-

navian Airlines System for traffic on
the route. Pan Am’s first flight to

Paris was jeopardized by trouble with
the French government, seeking new
bilateral terms with the U. S. including

a polar route for Air France. The

begin service but the question is still

under U.S.-French negotiation.

Round-the-World

TWA and Northwest Orient Air-

lines on Jan. 1, 1958, began their joint

round-the-world service connecting at

Trans World’s Super Gs depart east-

ward from New York on a route ex-

tended from Colombo, Ceylon, to the

new Manila terminal, while Northwest

DC-7Cs fly west from New York.

Trans World also has closed up its

European routes with a link from Frank-

furt to Zurich. The carrier hist year

began new transatlantic nonstop serv-

ices to Frankfurt, Rome and Zurich.

Pan American and Northwest con-

tinued their battle in the on-again, off-

again Trans-Pacific Renewal Case. Civil

Aeronautics Board followed its ex-

aminer's recommendation and recom-

mended to President Eisenhower that

Pan American be authorized to By a

direct Creat Circle route between
California and the Far East, but denied

the authority to operate- Portland-

Seattle-Tokyo route in competition

with Northwest. The President ap-

proved the recommendation in August,

but in September reversed himself and
asked to hold the decision in abeyance.

Northwest has received permanent
certificates to operate the Pacific route

and the inside route to Alaska. The
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airline put DC-7C equipment on the

Pacific last year.

Pan American’s Pacific-Alaska Divi-

sion. recorded gains in 1957. On the
route between the West Coast term-
inals and Hawaii, traffic rose 20% to

142,400 passengers.

The total for Pan American’s Central
Pacific routes was 96,150 passengers, a

9% increase. In the South Pacific, Pan
American traffic was up 10% to 17,930
passengers.

The airline's Latin American Divi-

sion handled 1,336,000 passengers last

year, up from 1,126,828 in 1956.

United Air Lines handled 102,00S
passengers last year in its Hawaiian

NEW STAR in the MILLER

GOLD STAR LINE
The revolutionary dc welding performance achieved by

the new Miller Gold Star transformer, completely sealed,

semimetallic rectifier and weld stabilized circuit is now

available in the SRH models. Developed specifically to

save room, the SRH is only 30'/<" high, offers 200, 300

and 400 ampere machines ideally designed for stacking or

paralleling in minimum space.

Complete particulars on the new Miller

GOLD STAR SRH will be sent promptly on request.

miller ELECTRIC MANUFACTURING COMPANY, INC.

D.U..M* I, Cud. b, Co. LU.. u.^,1 . APPLETON, WISCONSIN
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powering Vickers Viscounts in regular service

on the air routes oj six continents

Rolls-Royce Dart prop-jets have an unexcelled record of

reliability in airline service and are currently operating at

overhaul lives up to 1800 hours.

ROLLS-ROYCE LIMITED, DERBY, ENGLAND.

ROLLS-ROYCE
DART

THE MOST PROVEN PROP-JET

Over

4,000,000 HOURS
have been Jlown by

AERO ENGINES MOTOR CARS DIESEL PETROL ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION
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operation, a 4.6% increase over 1956.

A highlight of 1957 was the pro-

visional bilateral agreement signed last

March between the U. S. and Mexico.

Seven routes were authorized under the

agreement until June, 1959.

Mexican Agreement

As a result of the agreement and of

CAB decisions following it, American
Airlines is now operating nonstop be-

tween Mexico City and Chicago.

Eastern Air Lines is flying nonstop to

New Orleans and New York from
Mexico City, and Western Air Lines

flies Los Angeles-Mexico City nonstop.

Western, now operating a daily flight

in each direction, is averaging 55-65%
load factors with its first class DC-6Bs
but feels additional frequency will be
needed to make money on the run. The
airline, competing against Mexicana

DC-7Cs, hopes to add a tourist flight

when loads reach a point where a second
daily flight may be applied for.

Eastern, flying first class DC-7Bs.
went into Mexico City from New
Orleans on July 23 and from New York
on Sept. 20. Traffic through December
totaled 16,468 passengers on both

American, which has operated be-

tween Chicago and Mexico City for

some years with stops' at Fort Worth
or Dallas, began its nonstop DC-7
service Jan. 5, and will battle Mexicana
for tourist and first class business.

Pan American, after fighting for the

New York-Mexico City run. not only-

lost out to Eastern but must divest it-

self of stock in Aeronaves de Mexico.

Latin America

Braniff International Airways last vear

increased its available scat miles in

Latin American service bv 21% and
flew 33% more revenue passenger miles

on its international routes. The airline

inaugurated DC-7C on its international

system and services between the U. S.

and Bogota, Colombia, during the year.

Through interchange with Eastern,

Braniff operates DC-7 schedules from
New York and Washington to Panama,
Peru and Brazil through Miami. .

Braniff is offering its biggest tour

program to Latin America this year,

with more than 50 packages, and has

employed a staff of commissary and
passenger service managers in various

Latin American cities.

Delta Air Lines describes the

Caribbean area as the fastest-growing

in the world for tourist activity, pre-

dicting 1.5 million visitors in 1960.

Tire airline’s traffic from New Orleans
to the Caribbean last year totaled more
than 20,000 passengers, a 26% increase

over 1956.

NEW “RUGGEDIZED” BENDIX OXYGEN

CONVERTERS
meet MIL-E-5272, Procedure I, vibration requirements

The superior design and shock-resist-

ant features of Bendix’* new liquid

oxygen converters was proved
recently in severe vibration tests con-
ducted at Pioneer-Central Division,

premier producer of airborne liquid

oxygen systems. There advanced-
type 10-lilcr units withstood Pro-

cedure I resonance and cycling

vibration tests at room temperature

as specified in MIL-E-5272, Section

4 .7 . 1 ,

Moreover, these compact con-

verters weigh less than 75 per cent

of the weight allowed by Military

Specifications and require less space
than their 8-liter predecessors.

Other design features include: An
economy circuit that permits low
pressure operation with maximum
use of available gas, with little or no

waste; a capacitance gaging probe
that not only constantly senses the

liquid level inside the converter

regardless of pressure, but by being
removable greatly facilitates replace-

ment and converter decontamination.

Bendix Liquid Oxygen Converters
arc available in a variety of con-

figurations— including an inverted

mounting design. They are easily

adaptable to virtually any type high-

performance aircraft. No matter
what your oxygen breathing require-

ments may be—either airborne or

otherwise—Bendix is prepared to

serve you. pioneer-central divi-

sion, BENDIX AVIATION CORPORATION,

PIONEERING IS OVR BUSINESS

Pioneer-Central Division
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Aeroflot Expansion Sparks Upswing
Moscow—Russia’s Aeroflot wore its title of world’s largest airline with

increasing distinction during 1957.

Backed by Communist prestige economics which show little concern over

red ink, the Soviet carrier expanded and upgraded its service, unveiled a

whole family of new turbojet and turboprop transports, and made a good
start on its broad program for improving ground facilities. Meanwhile, the

USSR’s first 500 mph. commercial transport, the twin-jet Tu-104, completed

a full year of scheduled operations.

With the highly-publicized Tu-104s
replacing piston-engine Il-12s and ll-14s

on Russia's major long-haul domestic
and international routes, Aeroflot

showed the largest traffic gains in its

35-year history. During the first nine
months of 1957, the line boarded 69%
more passengers than in the same 1956

that Russia’s ambitious goals for com-
mercial aviation under the Sixth Five-

Year Plan are likely to be fulfilled. They
call for quadrupling passenger business

between 1955 and 1960.

Until last year, Areoflot's rate of

growth was modest, lagging well behind
that of major U.S. and other Western
carriers throughout the postwar period.

The soaring traffic figures indicate But from now until 1960, ist, the

situation will probably be reversed.

According to Chief Air Marshal Pavel

Zhigarev, Aeroflot’s director, two new
four-turboprop transports—the Ilyushin

11-18 “Moskva” and the Antonov
"Ukraina”— are to go into regular serv-

ice this year.

The Moskva, which is being built in

75- and 100-passengcr versions, has a

cruising speed of 404 mph. and a maxi-
mum range of over 3,100 miles. Spe-

cially designed for short fields, it can
take off fully loaded in less than 2,500
ft. and land in under 2,000 ft. When
introduced, it was billed as having the
lowest ton-mile cost of anv transport
plane in the world.

The Ukraina is slightly smaller than
the Moskva. It has a normal takeoff

weight of 51 metric tons (112,435 lb.)

120 AVIATION
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TUPOLEV Tu-114

against 58 metric tons (127.867 lb.) for

the I1-1S, and a payload of 13 metric

tons (28,652 lb.) against 14 metric tons

(30.856 lb.) for the "Moskva."

Seating from 84 to 126 passengers,

the “Ukraina" cruises at 373-404 mph.
Like the Moskva, the Ukraina is de-

signed to operate into Aeroflot’s exist-

ing airfields and can operate from dirt

or grass runways.

Other new Aeroflot transports under-

going flight tests are the four-jet Tu-110
and four-turboprop Tu-114 Rossiya.

The Tu-100 accommodates 100 pas-

sengers, cruises at 497 mph., and has a

maximum speed of 621 mph. Practical

range with a 12 metric ton (26,455 lb.)

payload is 1,925-2.050 miles.

Aeroflot's Scientific-Research Insti-

tute believes that ton-mile costs for the

Tu-110 will approach those of the new
Soviet turboprop planes.

The double-decked Tu-114, said to

have a top speed of 600 mph., will be
employed in three versions. The 120-

passengcr "intercontinental” model re-

portedly will be able to fly nonstop from
Moscow to New York in 10-12 hours

or to Vladivostok, Peiping, Delhi, Tokyo
or Rangoon. The shortcr-range tourist

version will carry 220 passengers, the

standard version 170.

New Russian turbojets and turbo-

props will also give a big boost to Aero-

flot's freight business, which is slated

to double under the Sixth Five-Year

Plan. The Tu-114 "Rossiya” turbo-

prop, for example, can handle up to 16
metric tons (over 35,000 lb.) of cargo

in its two lower deck holds.

Even with a 100-passcngcr load, the MOSKVA 11-18
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four-jet Tu-1 10 can take on about 9,000

lb. of cargo, mail and baggage. A special

airfreighter version of the “Moskva”
is to be built.

The military implications of these

figures are obvious. But the Soviet press

never mentions the fact that Russia's

new commercial planes also have a tre-

mendous potential for carrying troops

and war materiel.

Aeroflot admits that its 50-passenger

Tu-104s are expensive to operate and
that their monthly utilization has been
low. But it points out that the planes

have been invaluable as trailblazers for

the more efficient turbojets and turbo-

props that are to follow.

Air Marshal Zhigarev claims that

flight and ground crews are already so

well trained that the punctuality of

Tu-1 04s has become a by-word. He says

that “service personnel at the Prague in-

ternational airport set their watches by
Tu-104s' arrivals and departures.”

Besides their scheduled operations.

Aeroflot Tu-104s have taken over al-

most exclusively the special task of

flying distinguished foreign visitors to

and from Moscow. If a chief of state

or other dignitary arrives in the Rus-

sian capital by Tu-104, the type plane

is invariably cited in Soviet newspaper
reports. But if the guest comes by a

piston-engine Aeroflot plane, the craft

is not mentioned.

Aeroflot officials emphasize that as

more jets become available, they may
be assigned to medium- as well as long-

haul routes. The Russians say that Tu-

104s, Tu-I04As and Tu-1 10s “can,

from the standpoint of ton-mile costs,

be employed successfully on stages

ranging downward to 620 miles.”

Nevertheless, Aeroflot's piston-engine

11-12$ and Il-14s aren’t going to dis-

appear from Soviet airlanes overnight.

The USSR’s Sixth Five-Year Plan pro-

sides for use of the 24-passenger II- 14s

with their 200 mph. cruising speed as

“the principal type of medium-capacity,

twin-engine transport through 1960."

In contrast to the large turboprops

and turbojets, designer Antonov has

developed the seven-passenger Pchelka

(Little Bee) light transport for use on
Aeroflot’s growing network of local

routes. Boasting a top speed of around
125 mph., the Pchelka is said to be cap-

able of operating from “any small field,

roadway or level spot 45 to 65 yards

long.”

New Routes

Aeroflot’s swift advance into the in-

ternational “big time” will continue
during 1958. Now making regularly-

scheduled flights to 16 foreign coun-
tries, the carrier has well-developed

plans for extending its operations to

such points as London, Paris, Delhi and

Amsterdam. In all cases, it expects to

provide faster service over the routes

than any of its capitalist competitors.

Domestically, Aeroflot is slated to

begin regular Tu-104 service from Mos-
cow to Petropavlovsk, Kamchatka,
"shortly.” The Soviet jets are to cover

this 5,590-mile air route (Russia's long-

est) in 10 hours 36 minutes flying time.

Other new Aeroflot jet routes in 1958

will include Leningrad-Vladivostok,

Moscow-Magadan (in the Far East) and
Moscow-Norilsk (in far-northern Si-

beria).

Frequency of existing Tu-104 serv-

ices will be stepped up shortly.

Plans also call for inauguration of

scheduled passenger helicopter service in

the Crimea and other areas.

Meanwhile, Aeroflot's airport and
terminal improvement program, which
began to show solid results last year,

will be allotted a 50% increase in funds

during 1958.

One of the most significant of Aero-

flot’s new policies is its professed inten-

tion to continue lowering its sky-high

fares. This traffic-generating move, al-

ready made on many Russian routes, is

in line with the USSR State Planning
Committee’s decision that Aeroflot’s

goal must be to reduce fares, even on
new jet and turboprop aircraft, to a level

“no higher than hard-scat railroad coach

Competition Stimulates World Traffic
Airline traffic continued its growth in

most areas of the world during 1957

and carriers of various nations stepped

up their competitive pace in battling for

the business.

Route expansions took place over

most major airline networks and the car-

riers added new, modem piston planes

to their fleets and went ahead with

orders and plans for the jet age.

Increased tempo of competition

added sharpness to the continuing dis-

putes over traffic rights, particularly in

the United States. Bilateral negotia-

tions over rights were a prominent fea-

ture of the year's activity among the

world’s airlines.

Argentina

Favorable effects of the reshuffle of

Argentine aviation in 1956 after the

fall of the Pcron government continued

to be felt last year. Two new airlines

were added to the four which previously

had resulted from the abolition of a

commercial aviation monopoly by the

The new, privately-owned carriers

arc Austral Cia Argentina de Trasportes

Aereos, which has just begun internal

service with C-46 equipment; and
Acrolineas INI Cia S.A., which plans

to operate DC-4s or DC-6s between

Buenos Aires and Miami and BuenOs
Aires and Caracas.

Transcontinental S. A. progressed

furthest during 1957 of the four lines

established in 1956. The carrier plans

to begin international service in April,

serving New York with Lockheed 1049

II Constellations via Sao Paulo, Rio de

faneiro and Caracas.

Later in 1958, Transcontinental ex-

pects to operate to Tokyo via Sao Paulo,

Lima, Mexico and San Francisco. The
airline has ordered four Convair 8S0
jets for 1961 delivery.

State-owned Acrolineas Argentinas

carried 461.245 passengers last year and

flew 289,451.051 passenger-miles. Fi-

nancial results for 1957 have not been

revealed, but the Argentine national

budget provides SI 3.5 million to cover

the earner's 1957 operating deficit.

Australia

Important changes in main Australian

air services took place in 1957 and the

carriers extended their routes and or-

dered new equipment.

A major development was the ac-

quisition of Australian National Airways

by Ansett Airways.

The new airline, c-allcd Ansett-ANA,

has already embarked on a re-equipment

program. Orders have been placed for

four Lockheed Electras with the first

two to be delivered at the end of 1958

and the final two in mid-1959. Four

Vickers Viscounts 800 Series also have

been ordered with delivery scheduled

between October 1958 and January

1959.

Ansett-ANA has a majority sharehold-

ing in Butler Air Transport and is cur-

rently seeking to obtain control of But-

ler. If successful, it will transfer two of

Butler's 700 Series Viscounts to Ansett-

ANA and its Convair 440 Metropolitans

will progressively replace DC- 3s, DC-4s,

DC-6s and DC-6Bs which will be sold

to foreign buyers.

Trans-Australia Airlines plans to mod-
ernize its Viscounts to the 800 Scries

standard. It has placed orders for Fok-

kcr Friendships and is considering the

purchase of either Caravcllcs or Electras

for its trans-Australia route. At the
same time TAA has started looking for

a likclv replacement for its Viscounts,

something that could prove to be a suc-

cess in the early 1960s.

Qantas last year began round-the-

world service, calling at New York and
San Francisco in the U. S. It has Boe-
ing 707s on order and will be the first

non-American carrier to obtain this

new plane. Additional planes will be

needed and Qantas’ decision should be

announced in the first part of 1958.

One factor likclv to affect it is the will-

ingness of a supplier to assist in dispos-

ing of Qantas’ fleet of Super Constella-

tions at attractive prices.

Early 1958 also should see a decision

on aircraft replacement by TEAL, now
flying some of the first DC-6s ever pro-

duced. Vanguard and Electra are both
in running and possibly other aircraft.

If no other foreign airline is allowed to

operate between New Zealand and

Australia, it is possible that TEAL will

settle on Super Constellations to be
purchased from Qantas.

Belgium

Addition of new aircraft to its fleet

and expansion of its routes helped Sa-

bena Belgian World Airlines to increase

its passenger traffic 30% last vear to the

700,000 mark.

New equipment included 1 2 Convair

440 Metropolitans, which went into the

carrier’s European services. Eight new
Sikorsky S-58 helicopters were delivered

and made possible the opening in
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March of a rotorcraft service between

Brussels and Paris. Douglas DC-7Cs
took over many of Sabena’s long-haul

runs to New York and to South Africa.

Brazil

Best airline year in this country’s

history was experienced in 1957, accord-

ing to estimates based on results of the

first three quarters. Net operating pro-

fits for the industry rose from SI.

5

million to $2.6 million, overall pas-

senger load factor went up from 51.4%
to 53.6%, new equipment was received

and ordered, and plans were made for

new route expansions.

'Hie profit figures, however, do not

include subsidy, which in 1957 totaled

about $5 million for Brazil’s local air-

lines and arc expected to reach the Sll

million mark this year.

The three domestic airlines showed
particularlv good results for 1957, with

two of them—Cruzeiro do Sul and
Viaco Aerea—recording sizable profits

after a money-losing 1956. The third.

Loide Aerco, was in the black both
years, increased its profit in 1957.

Latin America's biggest airline. Real

Aerovias National—present fleet more
than 200 planes—is expected to operate

an important new route this year link-

ing Rio de Janeiro, Sao Paulo and
Buenos Aires with Tokyo. Stops are

planned at Bogota, Mexico City. Los
Angeles, Honolulu and Wake Island

(fueling only).

The Los Angeles rights have not yet

been formally granted, but Brazilian

officials expect no difficulty.

Real will receive four Super H Con-
stellations this year and plans to put

these planes on the Tokyo run and
possiblv in service to Chicago and
Miami now flown by DC-4s. The air-

line has ordered three Convair 880s for

1959-60 delivery. Real's operating rev-

enues in 1957 totaled S28.6 million, up
from S20 million in 1956.

Varig, one of Brazil’s big three over-

seas carriers, received two Super G Con-
stellations last year and expected a third

early this year, bringing its total of these

aircraft to five. The airline may step up
its New York-Brazil service from three

to five weekly flights with the Super Gs.

Varig’s operating revenues for 1957

totaled $18.6 million, up from S14.3

Varig has ordered two Caravelles for

delivery in late 1958 or early 1959.

thereby may be first in South America
with turbojet equipment. The airline

also has ordered three Boeing 707s for

1960 delivery.

Panair do Brazil, 49% owned by Pan
American, added four DC-7Cs last year.

Canada

Chances that government-owned
Trans-Canada Air Lines may lose its

monopoly in transcontinental routes

brightened considerably early this year

when Canadian Transport Minister

George Hccs said that competition will

be introduced on domestic routes where
economic conditions warrant.

Canadian Pacific Airlines late last

year applied for routes linking cities

between Vancouver and Montreal to

provide a new mainline route pattern

of a competitive nature. No action has

been taken on the application and Hces’

statement was the first enunciation of

government policy.

Previous policy has been under re-

view by the Ministry.

The Conservative government which
came into power last June has been ex-

pected to favor competition. However,
an election has been scheduled March
31 and specific action may not develop

until after that date.

In the meantime, Canadian Pacific

last May inaugurated a new route,

granted bv the former Liberal govern-

ment, to Lisbon from Toronto via

Montreal. In September CPA extended
this route to Madrid. The airline uses

DC-6Bs on its international routes.

The service connects at Mexico City

with the airline’s route to Mexico and
South America.

Service to Santiago, Chile, was added
during the year to the South American
run. which also serves Lima. Peru and
Buenos Aires.

Another Canadian airline, Pacific

Western, also has asked for a route be-

tween Vancouver and Windsor. The
carrier would like to fly on to the

Caribbean from Windsor.

Trans-Canada Air Lines last year

carried 2,375,000 passengers, up from

2,100,000

in 1956. Revenue passenger-

miles flown increased 16% to 1.38 bil-

lion, freight ton-miles were up 10% to

13,160,000. express and mail ton-miles

totaled 2,610,000 and 10,000,000 re-

spectively.

As 1957 ended a fair year for French
air carriers, main topic in the industry

was not so much traffic as the expected

denunciation by France of its 1946 bi-

lateral agreement with the U.S.
Officials of state-owned Air France,

as well as those of the two main private

lines, Transports Aericns Intercon-

tinentaux (TAI) and Union Aeromari-
time de Transport (UAT), all predict

their government will scrap- the bilat-

eral unless the U.S. accepts the prin-

ciple that the French should have the

right to flv to every U.S. city, or at

least "getaway,’’ from which U.S. flag

An important step in Air France’s ex-

pansion program will take place April 1

with the inauguration of a Paris-Tokvo

Polar route. Using newly-delivered

Lockheed 1649A "Super Starl’iners,” the
carrier plans to link Paris with Tokyo in

30 hours with a fueling stop at An-
chorage. Air France presently serves

Tokyo via Middle East and southern

Asia points. The Polar route will mean
a time saving of some 35%. First

Air France proving flight over the Polar

route was made late in January. The An-
chorage fueling stop requires no negoti-

ation between the U.S. and France.

Another expansion of the Air France

network, scheduled for March 15, will

be a weekly Paris-Lima flight. At pres-

ent the route terminates at Bogota. It

will be extended to Quito. Equador.
and terminate at Lima. The French
carrier also expects to step up during

1958 its current service to Brazil and
Venezuela. On its South American
routes, Air France is working closely

with the German line, Lufthansa.

Air France talks with Aeroflot and
the Soviet government over direct Paris-

Moscow operating rights were on an
on-again-off-again basis throughout most
of 1957. The Russians did permit the

French line to set up a permanent Mos-
cow representative. Air France would
like to beat U. S. flag carriers into Mos-
cow, but it isn't anxious to start the

service in the near future. At present.

Air France is serving 222 points in 76
countries.

During 1957, preliminary figures

show Air France hauled 75,000 pas-

sengers across the North Atlantic as

compared with 58,000 in 1956. North
Atlantic load factor was 71% com-
pared with a system-wide load factor of

67%.
Ton-miles during 1957 were up 8%.

passenger-miles 11%. Freight ton-

miles showed an increase of 6% while
mail ton-miles increased 8%.
At the end of 1957, Air France's

fleet consisted of 131 aircraft including

eight 1649 Constellations, 22 1049
Constellations, 16 749 Constellations,

11 Viscounts, 12 Breguet Provences,

23 DC-4s and 39 DC-3s.
During 1958 Air France will take

delivery of two 1649A Constellations,

the last of its piston aircraft on order.

Toward the end of ’58, the line expects
to take delivery of the first two of its

12 Caravclle jetliners on order Air

France officials haven’t as yet decided

where the Caravelle will first go into

service. Two routes most likely for

early 1959 are Paris-Istanbul or Paris-

Stockholm.

Air France expects initial deliveries

of its 17 Boeing 707 jetliners in Sep-

tember. 1959. Carrier ordered 10 of

the Boeings in 1956 and seven more last

March. Last fall, faced with a financ-

ing problem. Air France borrowed S46
million from the Export-Import Bank
and SI 5 million from private U.S.
banks. Boeing and United Aircraft, the

engine builder, also agreed to some
$17.5 million of postponed payments.
The airline is expected shortly" to pick
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up its option on 12 additional Cara-
velles. The dollar position of the French
government probably excludes any fur-

ther equipment purchases in the U.S.
in the near future.

France's other air carriers. TAI, UAT
and Air Algeria all describe 1957 as a

good year. Under a five-vear agreement
with Air France, which runs out in

i960, these private carriers have divided

up operating rights within the French
Union.

Repeated attempts to launch a do-

mestic air service within France, which
would be jointly owned by Air France,

the state-owned railways, private air-

lines and banks and insurance com-
panies, made little headwav during

1957.

TAI, which has exclusive rights

among French carriers to routes beyond
Saigon to Australasia, will shortly begin
using its three DC-7s on the long-range

route. TAI’s ton-kilometers in 1957 rose

to over 38 million from 36 million in

1956. The line carried 62.751 pas-

sengers compared with some 53,000 the
previous year. TAI already has or-

dered two Douglas DC-8 jetliners for

delivery in May-June 1960. The gov-

ernment willing, TAI probablv will

order a third DC-8.
TAI is also involved in the current

U.S.-French bilateral talks. It hopes to

get U. S. approval of a Tahiti-Honolulu-
West Coast route. TAI would thus be
able to carry traffic from its Australian

and New Zealand points up to the U. S.

West Coast.

TAI last September began weekly
sen-ice between Saigon and Djakarta,

Indonesia. Line hopes to extend this

sen-ice eastward toward Australia and
New Zealand. At present these two
countries are served direct from Saigon.

UAT, with routes from France to

African points, is not satisfied with the

1955 air agreement among French car-

riers. It would like, among other proj-

ects, to sen-e certain French cities which
up to now have no air links with Paris.

It would also like to get government
permission to order more Douglas
DC-8s. UAT ordered three additional

Nord 2502 Noratlas transports for its

African routes, bringing its Noratlas

fleet to seven.

Air Algeria's traffic during 1957 was
increased, as it has been for some years,

by the continued w-ar in Algeria. The
company is expected to announce early

this year an order for three Caravelles.

Germany

Lufthansa German Airlines flew 536,-

395.000

revenue passenger miles in

1957, an increase of 57% over the pre-

vious year. Passengers carried rose 68%
to 386,000. cargo was up 63% and mail

increased 53%. Last year was Luft-

hansa’s third year of operation since

its post-war rebirth.
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The German airline carried 37,410
transatlantic passengers during 1957.

New Lockheed 1649 Super Star Con-
stellations were put on this run in Feb-
ruary. Fleet includes four of these air-

craft, eight Super G Constellations,

nine Convair 440s. three DC-3s. eight

Chipmunks and two SAAB Safirs. Lat-

ter two ty-pes are used for training.

While figures are not yet available,

the airline lost money last year, as it

has each year so far. Lufthansa does

not expect to show a profit until 1960

Great Britain

British European Airways last year

was in the middle of a still unset-
tled controversy between the govern-
ment and aircraft manufacturers over a

new jetliner for the airline's short to

medium stage lengths.

Government efforts to force amalga-
mation in the aircraft industry resulted

early this year in a joint proposal by-

Bristol Aeroplane Co. and the Hawker
Siddclcy group to build a three-engined,

99-passenger jet designated the Bristol

200. BEA, however, favors another pro-

posal, the de Ilavilland 121. The gov-

ernment now has authorized BEA to

negotiate for 24 of the de Ilavilland

planes although formal announcement
has not been made. The de Havilland
group which will build the plane in-

cludes Hunting and Fairev.

One of them, Vickers, dropped out

after getting a contract from British

Overseas Airways Corp. for 35 VC-10
jet airliners.

BOAC’s intention to order the four-

engined jets was announced early last

year, the order officially placed in Janu-

ary, 1958. The record S168 million

contract calls for delivery of the aircraft,

which will gross 299,000 lb., beginning
in 1963. BOAC expects to be able to

operate the VC-10 on all its routes in

both hemispheres, and has optioned an
additional 20 of the planes. It is now
believed possible that the airline may
sell its Comet. Britannia and Boeing
aircraft and operate an all-VC-10 fleet

after 1965.

The VC-10, Bristol 200 and de Havil-

land 121 design feature aft-mounted
engines.

BOAC's overall load factor for 1957
was 62.2%, off slightly from 63.3%
in 1956. Total passenger-miles flown

last year were 1,318,887,000, up from
1,165,610,000.

The company’s 1957 operating

revenue totaled $141.5 million, up
from $124 million in 1956.

The airline's Britannia 102s went
into service last F’ebruarv, and in De-
cember the first Britannia 312s were
put into transatlantic operation. They
were the first turbine aircraft on this

run. The 102s carried 77,500 pas-

sengers during the first year of their

operation, flying 8 million miles and
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revenue hours. Despite early

flamcout troubles with their Proteus
engines. BOAC reports achieving a

72% load factor with the 102s and a

1,050-hr. time between overhaul for

the engines.

The airline received Douglas DC-7Cs
last year and put them into trans

atlantic service. The DC-7Cs also be-

gan serving San Francisco last year and
a connecting service there with Qantas
Empire Airwavs was inaugurated. Bri-

tannia 312s wifi serve San Francisco this

summer as well as other U. S. points.

Initial deliveries of BOAC’s Comet
IV equipment are scheduled for 1959
and Boeing 707s will begin arriving in

1960.

BEA experienced its best vear to date

in 1957, earning a net profit of $3.36
million, up 20% from the vear before.

Passenger traffic was up 13% for a total

of 2.75 million for the period.

BEA flew 926,010,000 passenger

miles in 1957, an increase of 16.5%.
Passenger load factor was 70.3%, up
from 69.3%. Freight ton miles in-

creased 10.3% to a total of 9,747,000.
The airline attributes its good 1957

financial results to all-around savings in

expenditure. Staff productivity rose

8.3% to 14,000 capacity ton miles a

year per employe.
BEA took delivery of its first Vis-

count 806s last December and expects

to have 1 2 in operation by this summer,
with the total order of 18 delivered by-

August. Its Viscount 802s were put
into operation last year. Delivery of

Vickers Vanguard long-range turbo-

props is scheduled to begin in 1960.

By June, the airline expects to be us-

ing the new Gatwick Airport for most
of its London-Channel Island services.

Holland

KLM Royal Dutch Airlines took

major steps during 1957 in expanding

its fleet and adapting it for the turbine

age. The carrier also added important

cities to its route pattern and was in-

volved in a U. S.-Dutch dispute over

landing rights in this country.

Nine Viscount 800s went into KLM
service last year and orders were placed

for eight Douglas DC-8s, 12 Lockheed
Electras and two Fokker F-27 turbo-

props. KLM was the first European
carrier to order the DC-8. Ten piston

DC-7CS were added to the fleet during

1957, another DC-7C and a 1049 H
Constellation were ordered, and four

more DC-7Cs and one additional

1049H were optioned.

The Dutch airline carried 920,000
passengers last year, up from 820,000
in 1956. Two million passengers will be
carried by KLM in 1960, according to

the carrier’s prediction.

Bilateral talks between the U. S. and
the Netherlands stalled and were re-

sumed during the year and resulted in
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granting of two of three KLM requests

—Amsterdam-Montreal-Houston-Mexico
City and Amsterdam-New York-Cu-

racao. But the Dutch still want author-

ity to serve Los Angeles from New York.

KLM opened the Houston and Curacao
services during the year.

The airline ordered flight simulators

last spring for its DC-8s and Electras.

and put into operation simulators for

the DC-7C and Viscount. A new en-

gine workshop is under construction at

Amsterdam for overhaul of DC-8 en-

In May, 1957, common shares of

KLM were officially listed on the Am-
sterdam and New York stock exchanges.

At the same time $7.5 million in new
shares were issued in the U. S.

Indian Airlines Corp. expects to earn'

more than 600,000 passengers in 1958,

compared with 571,106 in 1957 and
500,36? in 1956. Last year IAC added
five Viscounts to its fleet of Dakotas,

Vikings, DC-4s and Herons, and plans

to add five more this year. IAC carried

5,221 tons of mail and 50,194 tons of

cargo in 1957, but continued to run at

a net loss amounting to $2,284,590.

Air-India International added to its

1049 Constellation and Super G equip-

ment, will receive more Super Gs this

year. Three Boeing 707s have been
ordered for 1959 delivery.

During the first nine months of last

year, All operated seven flights a week
to London, two to Tokyo, two to Nai-

robi and one to Sydney adding

Djakarta as a port of call to the route

which goes from Bombay via Madras,
Singapore and Darwin. During this

period, it carried 79,825 passengers.

3.256.000 lb. of general cargo and

1.353.000 lb. of mail.

Total revenue during the period was
$17,570,000, with expenses running
nearlv as high to yield a net profit of

$1,512,000.

All is still trying to extend its routes

to Peking and Moscow. The Russians,

already operating a Moscow-Delhi flight

via Kabul, Afghanistan, are said to be
willing to cooperate. But since All is

a member of International Air Trans-

port Association and the Russians are

not, the question of air fares continues

as a major hitch. New Delhi now is sug-

gesting a pool of earnings shared in a

fixed ratio. So far Moscow has declined

to consider this compromise.

El A1 Israel Airlines' big event of

1957 was inauguration of transatlantic

service with the long-range Bristol

Britannia. El A1 has received three of

the turboprop transports, expects its

fourth in August.

The Israeli carrier began Britannia
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service last December, replacing its 049
Constellation schedules. Peak sched-

ules this summer will be five weekly.

The Constellations were put into El

Al's European services and five C-46s

which formerly had handled part of

this service were sold. First regular

scheduled services to several European
points were inaugurated in 1957.

Arkia Inland Airlines, El Al's domes-

tic subsidiary, got three DC-3s in the

C-46 trading for its internal routes.

Arkia's fleet includes two Twin Beech-

El Al's entire fleet now consists of

the Britannias and four 049s.

Italy

Italy's two leading airlines, Linec

Aeree Italianc and Alitalia, became one

last year as the result of a merger fol-

lowing a three-month study by a gov-

ernmental commission. Alitalia on Nov.
1 began flying all routes formerly oper-

ated by the two carriers.

The move was designed to improve

Italy's commercial aviation competitive

position and to end certain unsatisfac-

tory conditions within LAI. These were

said to include operational and admin-
istrative inefficiencies attributed chiefly

to an involved financial structure and
military rather than civilian supervision.

While LAI's record included a series

of fatal crashes, Alitalia's safety record

with American planes was perfect. Its

only accident had involved a wartime

wooden plane and sabotage was sus-

pected in that incident.

Alitalia is flying the combined routes,

which include domestic and interna-

tional services, with DC-7C, DC-6B,
Viscount, Convair 340 and 440 and
DC-3 equipment. It received its first

7C deliveries last year, plans seven

weekly flights from New York by
April 1.

LAI had ordered four Lockheed
1649A Constellations for 1957 delivery.

Alitalia, however, sold the aircraft to

Trans World Airlines last December,
just before their scheduled delivery to

the Italian line.

Alitalia has placed no turbojet or-

ders yet, but a company team has been
studying the Boeing. Convair and
Douglas jets, as well as the Caravelle

and the Vanguard turboprop. The air-

line’s management has previously ex-

pressed a belief in homogeneity of

equipment where possible.

The airline's capital is expected to

be at least doubled by this spring,

through government subsidy and-or pri-

vate investment.

Japan Air Lines went ahead last year

with its 10-year plan to become a major
international carrier with a world-wide

route pattern. Schedule called for no

route expansion during 1957, but the

first JAL DC-7C was delivered, three

more arc expected by May, 1958, and
important route developments are

planned this year.

Operating revenues of JAL for the

period from October, 1956, through

September. 1957, totaled $24,374,550,

with a profit of $3,122,750. The air-

line carried 45,527 international and

377,030 domestic passengers in 1957,

flew a total of 312.8 million passenger-

miles with a domestic passenger load

factor of 75.7% and an overseas passen-

gerload factor of 71.5%.
New services scheduled for 1958 in-

clude thrice-weekly Bangkok-Singaporc

flights; monthly service beyond San
Francisco to Mexico City. Caracas,

Belem, Rio de Janeiro and Sao Paulo;

an increase from five to seven weekly

Tokyo-Honolulu-San Francisco flights,

and service to Los Angeles on three of

the trans-Pacific flights if the U. S.

Japan Air Lines increased its capital-

ization last year from $15.9 million to

$19.9 million.

The carrier predicts a 1958 increase

to 66,012 overseas and 446,650 domes-

tic passengers, with respective passenger

load factors of 73.8% and 77%.
A new Japanese domestic airline. All

Nippon Airways, was created last

December with the merger of Far East

Airlines and Japan Helicopter and Air-

plane Transport Co. Capitalization of

the new carrier is $1.7 million and its

fleet includes DC-3s, de Havilland

Doves and Herons, Bell 47 helicopters.

Piper Tri-Pacer and Auster Autocar.

Provisional bilateral agreement signed

last March between the United States

and Mexico resulted in the biggest

year in Mexico’s 33-year history of

commercial aviation, and 1958 promises

to be even bigger.

The past few months have brought

new nonstop flights from Mexico City

by Eastern Airlines to New York and
New Orleans; by Aeronaves de Mexico
to New York; by Western Air Lines to

Los Angeles, and by both Compania
Mexicana de Aviation and American
Airlines to Chicago. Only route yet to

be inaugurated is that by Aeronaves to

New Orleans.

The provisional air agreement ex-

tends until June, 1959. After seeking

the agreement for 1 1 years, several air-

lines have found after a few months
of operation that the routes are not

automatic money-makers.
Aeronaves in 1957 became the first

airline in the Western Hemisphere to

offer Britannia service. The airline had
hoped to inaugurate its New York route

in October, but delivery delays post-

poned inauguration until December.
When Aeronaves started operating the
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route on Dec. 16, mechanical troubles

denied full use of its two Britannias

until late December.
Thus far. on the New York run,

Aeronaves has been operating with

only a 25%-35% load factor. If, as

some reports suggest, Air France is

limited in the near future to booking

only through traffic to Europe, Aero-

naves for a while would be the only

carrier offering tourist class service to

New York. However, Eastern is not

overlooking the possibility' of beginning

tourist service as soon as traffic warrants.

Although the New York run was the

most highly publicized route resulting

from the bilateral, the fiercest competi-

tive fight is developing over the Chi-

cago nonstop, shared by American Air-

lines and Cia. Mexicana de Aviation.

Mexicana initiated Chicago sen-ice

Oct. 1 5 and reports that it lost $8,000

daily for the first two months until

Christmas business and Mexico's peak

tourist season arrived. Nbw, Mexicana
says, it is doing well but is worried

about what will happen when tourism

slacks off, usually in March. Both Pan
American World Ainvavs. which owns
nearly 42% of Mexicana. and United
Air Lines are feeding Mexicana in

Chicago and in Los Angeles.

American Airlines was delayed by in-

terpretations of the bilateral and did

not begin its nonstop Chicago sen-ice

until Jan. 5th.

American has begun to dig in for

a fight with Mexicana for what it terms

"unfair" airline practices on Mexicana’s

part. Mexicana on its DC-7Cs uses

the same two-and-two configuration for

tourist-class as it docs for its first-class

passengers on the same plane, screes

free meals to its tourist-elass passengers

and will sell them drinks at low prices.

American on its DC-7s seats its tourist-

class passengers in a three-and-two con-

figuration, sells them meals but doesn't

sell them drinks. Mexicana says that

it does not intend to discontinue these

practices until the Chicago route is well

built up.

Western operates only a first-class

service to Los Angeles on a one-flight-a-

day basis. Despite an average load fac-

tor of 55%-65% since it began service

July 15th, Western, with its DC-6Bs.
has not done too well in competition

with Mexicana, which uses DC-7Cs and
has several other flights into Los An-
geles daily, although only otic nonstop.

Guest Aerovias Mexico in 1957 suf-

fered a difficult year. The airline had
hoped to get the Chicago run but lost

out to Mexicana. Guest claimed Chi-

cago had been granted as a co-terminus

with Windsor, Ontario, to which point

Guest had been operating since Feb-

ruary, 1956. After Mexicana started

operating the Chicago nonstop. Guest
discontinued its Windsor flight.
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Guest, while legally a Mexican car-

rier, is owned largely by U.S. capital.

This year promises to be a better one
for Guest. The carrier may inaugurate

one-stop (Panama) service to Caracas.

Guest says it has Mexican government

S
ermission and is awaiting clearance

om the Venezuelan government. 'Hie

political situation in Venezuela, how-
ever, may delay Cuest’s clearance.

In the ncwlv-developed competition

between U. S. and Mexican carriers, the

American lines generally are not going

all out to take all the business they can.

As long as the bilateral agreemen is

provisional, the U. S. companies ap-

parently do not want to endanger that

agreement or to have to defend them-
selves against "Colossus of the North”
charges at time of renegotiation.

competition with Mexicana over Chi-
cago traffic. The Mexican government
knows that Mexicana is not only

Mexico’s oldest and largest airline but

that it is a strong, money-making busi-

ness. American cannot be accused of

"picking on a small Mexican company"
as. for example. Eastern could if it per-

mitted itself to engage in a bare-knuckle

fight with Aeronaves. making its first

international venture into New York.

American won't have to hesitate about
slugging it out with Mexicana.

Scandinavia

Scandinavian Airlines System earned

S2 million in net profit last year, about
the same result as in 1956. Figures ap-

ply to the fiscal year ending Sept. 30.

Total traffic revenue for SAS during
the 1957 year was S88.9 million, up
from S71.fi in 1956. Other revenue
brought the total gross to $96.1 million,

compared to S74.5 million in 1956.

Costs, including depreciation, were up
from $72.5 million to $94.1 million, re-

sulting in a similar net balance for each

of the two periods.

SAS carried 1 .4 million passengers on
its system last year, up from 1.2 million.

Freight totaled 25 million lb., off from
25.5 million in 1956. Mail was up
from 10.8 million lb. to 11.4 million lb.

Passenger miles flown totaled 990 mil-

lion. up from 780 million.

Total ton miles sold by SAS last

year were 111.8 million, up from S9.4

million.

SAS last year placed an order for six

Sud Aviation twin-jet Caravelle trans-

ports, and holds an option for 19 more
of the planes. First delivery is sched-

uled for 1959. Hie jets will comple-

ment seven DC-Ss the airline expects

to receive beginning in 1960.

Last February the Scandinavian car-

rier opened a second polar route, flying

from Copenhagen to Tokyo via An-
chorage, Alaska. This route was con-

nected on Jan. 20, 1958, with new

DC-7C service on a southern route

from Europe to Japan via India.

SAS uses the DC-7C on both its

polar routes. During the year, the Los

Angeles-Copcnhagen service became
competitive for the first time as Pan
American and Trans World Airlines be-

gan flying from the West Coast to

Europe. SAS seeks to add San F ran-

cisco to its Los Angeles terminal.

The Scandinavian carrier during 1937

received the balance of deliveries on its

DC-7C and Convair 440 equipment,
these planes now totaling 14 and 15

respectively in SAS's fleet.

Spain

Iberia Air Lines of Spain expects final

figures to show a 1957 total of pas-

sengers carried exceeding the million

mark. The 1956 total was 673.343.

On its North and South Atlantic

routes, Iberia carried 21,207 passengers

The state-owned airline bought two
1049G Constellations last year, bring-

ing the total of these aircraft in its fleet

to five. Other equipment includes Con-
vair 440s. DC-4s, DC-3s, and Bristol

A170s. Iberia flies a total of 41,000

miles of routes, is concentrating its

greatest traffic development drive on the
Madrid-New York market and has

doubled this service in the past year.

Switzerland

Swissair's 1957 revenues were $47
million, up from $35.6 million in 1956,

and the companv showed a net profit

of $470,000.

New aircraft increased Swissair's

available ton/km. by 5390. raising the

European services total 5.090, the

Middle Eastern 20%. North Atlantic

30%. and South American by 100%.
Two Douglas DC-7Cs and four Convair

440s were added to the airline's fleet for

a total of four 7Cs and 1 1 Convair 440s.

Swissair also operates six DC-6Bs, three

DC-4s and eight DC-3s.
The airline carried 992,911 passen-

gers last year, an increase of 2S%

.

Route expansion included service to

Tokyo, extension from Beirut to Bagh-

dad and Dharan and new connections

in Europe. South American and North
Atlantic schedules were increased.

With the increased capacity, load

factor declined from 66.5% to 61.6%.
Swissair’s plans for nonstop trans-

atlantic service with the DC-8s it ex-

pects in 1960 arc threatened by a prob-

lem at Klotcn Airport at Zurich.

Present space is inadequate for jet

maintenance, and a public referendum

was held last June on a proposal to

double existing facilities at a cost of

SI 1.6 million. The proposal was voted

down by a large majority, and some
means still is being sought of providing

the facilities in time for DC-8 service.
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Restrictions Dampen Local
By Ford Eastman

Washington—Little improvement in

the financial standing of local service

airlines is predicted this year despite

expected gains in traffic, operating

revenue and route expansion.

Although developments over the past

few months have raised local carriers’

hopes for a brighter outlook in the fu-

ture, they claim they are still plagued

with many problems that must be

solved before the industry can attain

self-sufficiency. How quickly this is ac-

complished depends upon the speed

with which the Civil Aeronautics Board

takes action to remove restrictions that

hold back the industry from making
sound financial progress, an industry

spokesman said.

Operations Losses

During the last year local airlines reg-

istered substantial increases in every

category' except the net operating in-

come column. The industry losses re-

sulting from operations were almost

three times greater in 1957 than in

1956. Here are the results as compared
with the previous year:

• Operating revenue jumped from

$67,711,000 in 1956 to $80,512,000 in

1957, an increase of 19.1%.
• Operating expense increased 20.1%,
hitting a high of $82,374,000 as com-
pared with $68,339,000 in 1956.
• Net operating income dropped from

a minus $628,000 in 1956 to a minus
SI,862,000 last year.

• U. S. mail service pay failed to keep
pace with other traffic growths and in-

creased only 8.7%, from $1,107,000 to

$1,203,000'.

• Federal subsidy jumped 20.8%, from

$23,211,000 in' 1956 to $28,037,000
last year.

• Revenue plane miles went up from
60,529^000 to 68,402,000, an increase

• Passenger load factor increased from
48.3 to 49.9, or a total of 1.6%, while
the average passenger load went up only

.5% from 10.7 to 11.2.

Dissension over operating methods
and basic policy last year broke up the

Conference of Local Airlines, an organ-

ization which was largely instrumental

in obtaining legislation that gave local

airlines permanent status on their routes

in 1955.

Resignations

Charging the Conference with "lack

of aggressiveness" in attacking local air-

line problems after permanent certifica-

tion had been obtained, six western car-

riers resigned, leaving the Conference
with seven members.

The six formed a new group known
as the Association of Local and Terri-

torial Airlines (ALTA) with Joseph P.

Adams, former member of the CAB, as

counsel and executive director. The six

were West Coast Airlines. Bonanza Air

Lines, Central Airlines, Ozark Air

Lines, Lake Central Airlines and
Frontier Airlines. The membership
now totals nine with Alaska Airlines.

Reeve Aleutian Airways and TPA-
Aloha Airlines of Hawaii.

New group embarked upon an am-
bitious program and secured the pas-

sage of the Guaranteed Loan Bill dur-

ing the last session of Congress. This
year they plan a program pledged to

"improve passenger travel, reduce sub-

sidy and strengthen member airline

finances.”

Passage of the Guaranteed Loan Bill

was considered one of the most impor-

tant single developments since the per-

Outlook
manent certification legislation. Pur-

pose: to permit the government to

guarantee 90% of loans up to S5 mil-

lion for the purchase of new equip-

ment. Because of their poor financial

status local lines said they found it dif-

ficult to obtain loans for modern air-

planes to replace the obsolete DC-3s.
CAB has taken no action on loan appli-

cations to date.

Local carriers feel that one of the

most important steps toward self-suffi-

ciency is the modernization of their

fleets.

Without modern aircraft, industry

would be forced to stay on subsidy

indefinitely, carriers contend. Many
look to the Fairchild F-27 turboprop as

Local airlines also feel that before the

problem is completely solved they must
be permitted to retain capital gains

from the sale of old equipment for

Growth of Local Service Airline Industry
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down payments. Legislation along this

line has passed the House and is now
in the Senate.

Probably the most important step

that could be taken to help local air-

lines attain self-sufficiency, they con-

tend. is the strengthening of their route

structure. This, an airline spokesman

said, can be accomplished by lifting

operating restrictions rather than the

award or additional routes in most in-

stances.

Biggest need cited by local carriers is

the opportunity to serve the large cities

or markets on their present routes on a

one-stop or non-stop basis.

At present most carriers must make
two or more stops between major points

and on some segments they are per-

mitted to skip certain stations after

serving that community with a specified

number of round trips daily.

Restrictions

ALTA contends that if the operating

restrictions of local carriers were re-

laxed or eliminated within each car-

rier’s market area, their traffic density

would increase, as would the average

length of passenger trip.

Adams added that not only would
their revenues increase sharply, but

their unit operating expenses would dc-

He said the skip-stop authority,

recommended in many of the route

cases now pending before the CAB. is

not the answer to better performance.

He feels that an airline should not be

required to make several daily stops at

a community which generates only one
or two passengers a day.

Proceedings now before the CAB in

which route modifications, extensions

and some lifting of restrictions ate in-

volved. include: The Great Lakes Local

Service Case, Seven States Case. North-

eastern States Area Case, Pacific North-

west Area Case, Montana Local Service

Case, Southeastern Local Service Case
and the Piedmont Local Service Case.

Improvement

Other areas of improvement sug-

gested by ALTA where local and terri-

torial airlines could be strengthened

• Joint use of facilities and joint pur-

chasing.

• Consolidated engine overhaul facil-

ities for turbine power plants.

• Revision of CAB temporary' mail rate

procedures to permit the fixing of more
adequate temporary rates and to include

sufficient return on investment to per-

mit the carriers to meet interest charges.

• Adoption by CAB of a more lenient

mileage disallowance policy.

• Base disallowances in mail rate cases

on overall efficiency instead of disallow-

ing costs in a particular category in

which costs may' be high.

• Provide for depreciation period of no
more than seven years (three years and
10% residual value for DC-3 aircraft)

in view of the difficulty of loan retire-

ment when depreciation periods are

longer.

Fare Increase

A more recent development, the pro-

posed fare increase designed to aid

domestic trunklines, is not expected to

help the local service airline financial

picture. However, it will reduce fed-

eral subsidy from $5 million to $7 mil-

lion a year, providing there is no loss in

traffic as a result. Some airlines feel

that the increase as applied to local car-

riers might retard traffic growth.

By applying the increase to the car-

riers’ 1957 third quarter operating re-

sults, here is the effect it would have:

FREE from
an informative

booklet on
“WHAT CLOSED CIRCUIT

TV MEANS TO YOU”
There aremany applications with-

in your organization that can be
benefited by the use of closed cir-

cuit (industrial) TV. This free

informative booklet gives you the

complete facts on closed circuit

TV —what it is—how it works—
the equipment necessary —

a

checklist of areas that can be
benefited — how industry, educa-
tion, etc. use closed circuitTV.
Learn all about it today by writing:

Wonder-Tongue Labs., Inc. Dept. AW-3
9 Ailing Street, Newark 2, N. J.

Please send free booklet "What Closed
Circuit TV Means To You."

ARNOLD

transistorized

power supply

FEATURES:

Constant voltage as
battery discharges

1/5 weight of
comparable dynamotors

Utmost reliability for

Hermetically sealed and

PULSED OUTPUT Model 591-P

Write or 'phone for literature
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AIR LINE MODIFICATION AND MAINTENANCE
PROBLEM ANSWER DESCRIPTION

Removing surface

corrosion residues

1-2767-C

ALUMINUM BRIGHTENING

A medium-duty brightener. Removes surface corrosion residues. Brightens without

corroding surfaces. Meets Specification MIL-C-25378.

Rapid removal of PHOS-IT* A rust remover and metal conditioner for rapid removal of tarnish and corrosion

from aluminum. Also, for preparing aluminum, iron, steel, and zinc for painting.

Cold tank carbon

removing

P-1075

CARBON REMOVERS
A nonflammable cold tank carbon remover for grease, oil, carbon deposits from

jet and piston engine parts. Noncorrosive— excellent for stripping paint from base

Exterior cleaning
AEROWASH

LR-231

AIRCRAFT EXTERIORS

A water-base emulsion cleaner for washing painted aircraft surfaces. Meets

MIL-C-25769.

Emulsion deoning 1508 An outstanding emulsion cleaner—meets Specification MIL-C-25179-A—will not

craze plastics. Excellent for white paint.

Carbon removing SPRAZEE*
EXHAUST STAINS

A heavy-duty point stripper—excellent for removal of heavy, caked and boked-

on carbon in the exhaust area.

Removing exhaust No. 20 For removal of exhaust stains. Prevents corrosion in exhaust-stained areas. For

stubborn stains, use without diluting.

Removing sealing No. 2789

INTEGRAL FUEL-TANK DESEALING
For removing all types of sealing compounds. Especially active in removing poly-

sulfide polymers.

Tank spotting 444-C Apply by brush on spots or patches of sealing compound not removed in normal

desealing operations. Swells sealant and breaks bond-to-metal, makes removol

Point removing SPRAZEE*

PAINT REMOVERS
A heavy-duty, fast-acting, free-rinsing stripper. Safe on aluminum, magnesium,

steel, and other aircraft metols.

Paint removing P-1075 Superior tank-type remover for aircraft finishes.

Floor absorbent ZORBALL
OIL AND WATER ABSORBENT

The safest, lowest "use-cost," all-purpose floor absorbent. Absorbs both oil and
water without breaking down. Lasts longer, goes further.

PROBLEM ANSWER DESCRIPTION

All-purpose

aluminum cleaning

ALTREX*
ALUMINUM CLEANING

A nonetching, soak-tonk aluminum cleaner for rapid removal of marking inks and

Deoxidizing

spot welding

2487 Room temperature deoxidizer for removing oxide films and reducing contact

resistance of aluminum alloys to proper welding requirements of less than 50

Power washers SPRAY-
ALTREX washers.

Heovy-duty soak W.L.G.*

MAGNESIUM CLEANING
A versatile, heavy-duty soak cleaner for removing heavy oils, greases and draw-
ing compounds. Phosphated to condition water—silicated for better cleaning

action. No soap scums!

Alkaline cleaning ALTREX* For cleaning aluminum ond magnesium in the same tank. Eliminates soap scum in

hard water. Removes most oil, drawing and stamping compounds.

Heavy-duty soak W.L.G.*

STEEL CLEANING
A versatile, heovy-duty cleaner for removing greases, oils, and drawing com-

pounds. Cleons heat-treated, oil-quenched stainless steel.

Heovy-duty electro- F.S.* For cleaning steel prior to plating; removing carbon smut when used with reverse

Alkaline rust and
smut removing

FERLON
A new product for removing rust, oxides, and smut from steels, including stainless steels.

130 Circle Number 101 on Reader-Service Cord

This new Lockheed Eleetra propjet nirlincr will Hash through the skies at speeds exceeding 410 m.p.h, starting in 1958.To meet exacting produc-

tion requirements, Lockheed Aircraft Corporation selects top-flight Wyandotte cleaning products from among those listed on the opposite page.

Reduce cleaning costs and maintenance time

with Wyandotte’s aircraft-cleaning products

Wyandotte offers the air lines and the aircraft in-

dustry a complete line of specialized cleaning

products. There’s a long list (see opposite page)

of these top-quality products, including: aluminum

cleaners and brighteners, metal cleaners, emulsion

cleaners, electro-cleaners, carbon removers, deoxi-

dizers, paint removers, tank desealants, and spray-

booth compounds. In addition, Wyandotte makes

a special line of cleaning compounds to meet gov-

ernment specifications. All of these products are

backed by many years of Wyandotte experience.

Wyandotte service is complete — ranging from the

operations listed at left to dishwashing, rug wash-

ing, and maintenance cleaning of buildings. We
have experienced service representatives who have

complete technical information on these cleaning

operations.

Mail the coupon today. We will gladly show you

how to use any of our specialized cleaning com-

pounds to your best advantage. Wyandotte Chemi-

cals Corporation, Wyandotte, Michigan. Also Los

Nietos, Calijornia. Offices in Principal Cities.

CHEMICALS

Wyandotte Chemicals Corporation

Dept. 3002
Wyandotte, Michigan

Please send more information on the following products:

J. B. FORD DIVISION

Nar .Title.

SPECIALISTS IN

AIRCRAFT-CLEANING

PRODUCTS
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Air Cargo Scores Impressive Gains
Washington—Air freight business

gains in history with ton-miles carrit

the first time.

Prospects for a continued expansii

appear bright despite a decided dip in

of 1957. Estimated gain of 19% for 1

impressive 22% increase registered in

Freight ton-miles of the domestic

scheduled airlines including local serv-

ice helicopter and all-cargo carriers to-

taled 407 million in 1958 compared
with 330 million the previous year.

For the domestic industry, mail was up
6.6% in ton-miles handled but express

plummeted from 51 million ton-miles

to 45 million—a 12.2% drop.

On the all-cargo carriers record, mail

ton-miles jumped 33% and express ton-

miles burgeoned into a 106% increase.

Shortcomings

Despite the favorable showings, air

cargo officials have not been carried

away with enthusiasm over the record.

They emphasize that the airlines have

barely tapped the air cargo market po-

tential and point to the lack of aggres-

sive promotional and public educational

programs as an industry shortcoming.

According to one estimate, the air-

lines last year captured a meager 4 of

1 % of all available intercity cargo traf-

fic while more than one-half of available

cargo space on aircraft was flown empty.
During 1957, a number of projects

designed to spread more detailed air

freight information among shippers were
formulated under the sponsorship of

the air cargo division of the Air Trans-

last year scored one of its biggest

d passing the 400 million mark for

)n of the air cargo market in 1958

traffic volume during the final quarter

.958 will fall only slightly short of the

1957 over the previous year.

port Assn. Plans are to launch these

projects this year.

But most cargo men now fear that

the tight money situation within the

industry may force managements to

shelve such programs and divert cargo

budgets into other areas of operation as

an economy measure. Action of Ameri-

can Airlines last year in canceling an
order for cargo aircraft and in dropping
a program involving the acquisition of

a commercial version of the Lockheed

C-130 cargo transport because of slack-

ening revenues and rising costs intensi-

fied the pessimism of cargo officials.

Need Economical Freighter

Most cargo officials arc convinced

that only the introduction of an eco-

nomical. high-capacity freight plane will

permit an impressive entry into the

freight market. Use of the converted

conventional passenger aircraft as a

freighter has been a marginal operation

at best.

And high ground-handling costs often

offset revenues derived from freight

carried on combination aircraft which
today still account for about 60% of all

air freight handled.

C. E. Woolman, president of Delta

Air Lines, admitted to the economic
problems of air freight in a recent ad-

dress but refused to relegate cargo busi-

ness to a second rate position. He said:

"The airlines have been accused at

times of treating air freight as a step-

child. Tli is is not true. Whatever lag

there has been in the promotion and
development of this type of service has

been due to economic and equipment
problems rather than any lack of ap-

preciation of the potential of air freight

or lack of desire to develop such.”

Bright Outlook

Cargo revenues last year topped SS2
million compared with the SS million

grossed in 1947. the year scheduled

carriers began to take cargo business

seriously. Growths up to 500 million

ton-miles by 1960 and to 800 million

ton-miles bv 1965 are forecast.

These predictions could be out-

stripped if new sales technique adopted

by some carriers take hold. At least two

airlines, American and United, have

introduced scientific sales methods de-

signed to show how distributing costs

can be sliced through the use of air

freight. List year, at least a dozen
major industrial concerns cither sharply

reduced or eliminated entirely warehous-

ing facilities through the adoption of

air freight distribution plans suggested

by the airlines.

Taking full advantage of this first

significant breakthrough into heavy in-

dustrv, leading airlines offered, shippers

detailed programs that pointed up how
savings can be effected through air
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freight by reducing the cost of main-
taining inventories, packaging and ware-

housing costs, breakage and pilferage

losses and insurance expense.

Wide-spread expansion of these sales

techniques could have far-reaching re-

sults since the cost of distributing most
goods today amounts to more than

50% of the total cost of the goods sold.

Delta joined American and United

last year as one of the onlv three trunk-

line carriers to operate all-cargo fleets.

TWA withdrew its fleet of DC-4 cargo

aircraft in mid-1957. Flying Tiger Line

late last vear began the operation of

its fleet of 12 Lockheed 1049H Con-
stellations.

Expansion

By October, Delta has expanded its

all-cargo service to 14 key cities on its

system with five D-46 (modified C-46)

freighters. The airline’s air freight ton-

miles during the year climbed 23% and
air mail ton-miles rose 10%.

American Airlines continued to hold

first place in air freight volume among
the scheduled carriers. However, its

forecasted increase of 20% in 1957
over 1956 did not materialize because

of the general fall-off of business dur-

ing the last three months of 1957. The
airline handled 86-million ton-miles of

airfreight last year—a 15% increase over

1956.

United carried an estimated 58 mil-

lion ton-miles of air freight last year

for a 14% increase over 1956.

The airline expects 1958 growth will

be comparable to the 1957 rate of ex-

pansion.

Capital Airlines early last year began
experimenting with cabin-loading of

cargo on passenger aircraft as a means
of improving payloads on late night

flights that normally operate at low

load factors. From two to 12 scats are

reserved by the cargo department each

day and mail and freight arc loaded in

the front rows of scats no higher than

seat-back level.

Capital has stamped the experiment
as successful and reports the system has

brought about a 60% increase in air

mail ton-miles, a 27% increase in air

freight and a 5% increase in air ex-

press-one of the few gains in express

traffic shown last year.

Northwest has adopted a similar pro-

gram on its late-hour DC-4 operations.

By equipping the aircraft with adjust-

able seats that can be easily folded

against the fuselage bulkheads, the air-

line can quickly convert the DC-4 pas-

senger planes into a combination pas-

senger-cargo cabin configuration or into

all-cargo planes.

Air express suffered a severe setback

during the year as a result of a paralyz-

ing labor strike that began in April

when Railway Express drivers walked

off their jobs in seven major cities, Ex-
press traffic was brought to a virtual

standstill in those areas until settlement

in the labor dispute was reached late

in July.

Only the all-cargo carriers and heli-

copter airlines showed increases in air

express volume last year over 1956.

Mail traffic continued to increase last

year with all-cargo carriers again show-
ing the best gains. They reported a

33.7% increase in air mail ton-miles.

Local service airlines and helicopter

carriers each as a group had a 4.4% in-

crease in mail ton-miles.

"All-Up" Policy

Prospects for a substantial improve-

ment in air mail traffic in 1958 are

Congressional pressure for an "all-

up” mail policy or all-mail by air move-
ment is growing despite arguments by
railroads that the surface-by-mail experi-

ment began in 1955 is not proving suc-

cessful.

Possibility that mail rates will be
increased during the next session of

the 85th Congress is strong but most
observers do not feel that a rate hike

will have a substantial effect on first-

class mail volume.

Use of air mail parcel post bv an
increasing number of shippers is grow-
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ing rapidly as an inexpensive means of

expediting small packages. Incomes
from this source of cargo activity will

increase substantially in 1958. Overall

mail traffic will probably show a gain

in 1958 similar to the 7% increase

recorded last year.

During 1957, air freight rates were
increased by 10%. On a limited num-
ber of commodities, the boost was held
to 5%.

Since cargo business in the first

quarter of 1957 indicated that the car-

riers might enjoy a 30% gain in traffic.

some observers attribute the subsequent

decline in freight volume to the rate

increase. However, most air cargo offi-

cials say the reversal later in the year

was due to the economic recession and

reflected the wide-spread dips in all

other areas of transportation.
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Commercial Jet Oullook Bright

For U. S. Airways and Airports
Washington—Prospects of strength-

ening U. S. airways and airports in

time to meet the challenge of commer-

cial jet operations brightened substan-

tially last year.

Airlines, airports and government

agencies now mark 1957 as the turning

point from a long period of stagnation

in airway and airport development to a

new phase of activity that presages

solid progress from now on. Optimism
over the future stems from these fac-

• Airways Modernization Board. Im-

plementation of the Edward P. Curtis

plan that resulted in the establishment

of the interim Airways Modernization

Board and envisages the organization of

an all-encompassing Federal Aviation

Agency represents the first step toward

a wide-scale research and development

program for a long-range airport and
airway system. AMB, with a proposed

budget of S35 million for fiscal year

1959, has already embarked on an am-
bitious research program through the

letting of contracts to private industry.

• Civil Aeronautics Adminstration. Fed-

eral Airways Plan, designed to modern-

ize airways to meet today's rapidly

growing traffic demands, is progressing

according to schedule. Although Presi-

dent Eisenhower's proposed budget for

the CAA fell some $60 million short of

anticipated requirements for fiscal year

1959, Administrator James Pyle intends

to hold it to present accelerated pace in

implementing the airway's with more
radar, 1LS, high intensity approach and
landing lights and other facilities to in-

sure safe and efficient operations.

• Certification rules. As the result of

certification requirements of turbine air-

craft issued last year, airport planners

now know for the first time such basic

facts as runway strength characteristics

needed to handle the jets.

• Construction. About $200 million

has been earmarked for improved run-

ways and taxi strips at major airports

throughout the U. S. This amount is

in addition to the multi-million dollar

program involving the development of

new terminals and terminal areas in

major cities.

Step by Step

Despite the general optimism over

the future of the airway and airport de-

velopment, however, most airport op-

erators are cautious in appraising the

relationship of jet operations to airport

capacity throughout the country. One
official told Aviation Week that "we'll

handle the jets without too much
trouble but we’ll be working with basic
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facilities only. The frills that will give

us complete efficiency' will come later

—much later.”

In a paper presented to a special

symposium at Phladclphia’s Franklin

Institute last year, E. Thomas Burnard,

Executive Director Airport Operators

Council, admitted that progress to date

"keynotes” the arrival of jet transports

but warned:

. . development of the aircraft, and
the desires of the public for air trans-

portation, have been so demanding
since 1946 that even these great

achievements are in danger of obsoles-

cence and inefficient use unless a num-
ber of technical answers are soon found
and integrated into developments."

Data Need

Burnard also pointed to the need for

more specific information from the fed-

eral government and the airlines if

progress in airport development is to

continue unchecked. It is true that

opinions on a number of requirements

for jet operations vary to such a degree

that sound planning for the future can

become a risky venture.

For example, in a comprehensive

survey conducted last year by Airborne

Instrument Laboratories, length of run-

ways needed to handle civil jet trans-

ports was set at a maximum of 10,000

ft. Other estimates place runway
length requirements at 8,000 ft. Air

Transport Assn, calls for 11,500 ft. but

Air Line Pilots Assn, has unofficially

declared that a length of 13,500 ft. is

the absolute minimum necessary to

handle all types of jet operations.

Nevertheless, despite such differ-

ences, airport users reached unanimity

of opinion on a number of points last

year to give airport operators a go-

ahead signal for some facilities con-

struction. Last year, military users

accepted the civil high-intensitv center-

line landing-light configuration to

resolve that controversial issue.

The Civil Aeronautics Administra-

tion is operating two ty’pes of high-

intensity approach light configurations

—one at New York International and

one at Washington International—in

hopes that users will agree on one or

the other through actual use of both

so that a standard can be adopted this

vear. CAA last year conducted a series

of tests on high-speed runway turn-off

patterns and the Airways Moderniza-

tion is making similar studies now so

that standards should be available

sometime this year.

Meanwhile, airports individually

spurted ahead to improve terminal area

for complete

testing of

aircraft components

and for the finest

overhaul facilities

WRITE FOR BOOK:
"How Aetco can help you."

Aircraft Equipment

Testing Company, Inc.

1812 FLEET STREET

BALTIMORE 31, MD.

America's First Independent

Aircraft Testing Laboratory
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facilities. Dallas. Miami, Portland, St.

Louis and Cleveland recently either

completed or began multi-million dol-

lar projects for new terminal facilities.

Los Angeles started construction in

December of a S46 million jet-oriented

terminal at Los Angeles International

Airport. The new terminal is planned

to accommodate 9 million passengers

in 1965, 13 million in 1970.

In December, the main building of

a SI 50 million “Terminal City" at

New York International Airport was
dedicated. This represents one phase

of an over-all plan which, when com-
pleted, will involve a total investment

of more than $300 million.

Minneapolis-St. Paul launched plans

to begin a wide-scale airport improve-

ment program. A S30 million bond
issue for airport development was held

up by delaying actions of a citizens air

safety league organized as a result of a

crash of a military aircraft into a pri-

vate residence. This issue has been
settled in courts and the airport devel-

opment project is now underway.

Chicago withheld a bond issue for

runway improvement at O'Hare Field

pending a decision by the CAA’s Tech-
nical Development Center at Indian-

apolis on the best location for a pro-

posed runway. TDC’s decision has

been turned over to the Air Transport

Assn, and the CAA for final coordina-

tion with the City of Chicago.

Early this year, the Airways Modern-
ization Board recommended Chantilly,

Virginia as a site for a second airport

to relieve congestion at the Washing-
ton (D. C.) National Airport. Last

vear. Congress appropriated SI 2. 5 mil-

lion as funds to begin the construction

of the second Washington airport.

Federal Aid

During the past three years, funds

have been available to airport operators

for airport development through the

federal aid to airports program. Under
the plan, which expires in fiscal year

1959, airports are granted by the fed-

eral government one-half the funds

required for approved development
projects.

The importance of continuing the

program beyond the present expiration

date has been emphasized by E.

Thomas Bumard who warns that, be-

cause of high costs, "... local voters

will continue to look skeptically at, or

oppose, airport bond issues which must
compete with schools, streets and other

community issues." He adds:

“The huge sums of money going

into aircraft and airways development
must somehow be matched in airport

development, and when multi-million

dollar airport facilities are built, they

should be built right."

Bumard says that airport facilities

needed for jets of tomorrow should

have been known at least three years

ago. He points out that because air-

ports arc financed on long term basis

of 20 to 30 years, it is imperative that

aeronautical needs are known well in

advance of their construction. Here
are the technical problems which Bur-

nard has urged the Airways Moderniza-
tion Board to tackle as soon as possible:

• Runway find taxiwav configuration.

• Visual aids.

• Ground traffic control.

• Multiple airport configurations.

• New airport locations.

• Airport layout.

Milton W. Arnold. Air Transport

Association’s vice-president-operations

and engineering, last year termed air-

port facilities now available and those

planned for the future sadly deficient

in meeting the nation's aviation de-

mands. Arnold said that aircraft noise

is a “serious consideration that cannot
be overemphasized.”

He warned that many airport short-

comings will be more pronounced in

jet operations. For example, he said

that a deficiency in airport landing and
in visual aids will result in poorer jet

transport reliability than piston reliabil-

ity. Poor wind orientation of runways
also will adversely effect jet operations

to a greater degree than piston planes.

: measured.

KOHLER
PRECISION CONTROLS

KOHLER of KOHLER

Powerful Rocketdyne liquid propellant engines for

the “Atlas", “Thor”, “Jupiter”, “Redstone" and
other mighty missiles for America's defense—are

served by Kohler check valve K-1359.

This 3000PS1 soft seat type valve can be supplied
with any type of connection. The “O” ring, held in

place by a specially designed retainer, cannot be
washed out of position by high surge pressure.

Kohler Precision Controls include a full line of
valves for control of hydraulic, gasoline, lubricating

oil, water, chemical, air and vacuum lines.

Our engineers develop valves and fittings to

specifications for volume production. Write for in-

formation.

Circle Number 105 on Reader-Service Card136 AVIATION WEEK, Morch 3,

HOW TCA CHOSE THE VICKERS VANGUARD
In announcing the decision of Trans-Canada Air Lines to purchase
twenty jet- prop Vickers Vanguards (with an option on four more),

Mr. Gordon McGregor, President of TCA, said:

"Our decision to order the Vanguard came after the most exhaustive equipment

analysis ever undertaken by the company. The evaluation was made over a period

of two years, during which ten other competing aircraft were thoroughly examined. “

Here are the seven reasons-*.
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Why TCA chose the jet-prop VANGUARD as its medium- long-range airliner

PASSENGER 4. PROVEN JET-PROP 5. LESS NOISE, SHORT 6. Li

NEWEST from the world leader In jet-prop aircraft .. .VICKERS

TCA's routes and requirements are very similar to those of many American

carriers, in fact, 92 of the 100 busiest routes in the U. S. can be economically

served by the great new jet-prop Vanguard. A Vickers engineering team—

thoroughly familiar with the problems of American lines—stands ready to

answer your specific questions, if you would like them to call, at your con-

venience, simply contact: Christopher Clarkson, U. S. representative, 10

Rockefeller Plaza, New York 20, N. Y.

7. QUICK TURN-AROUND

EASE OF MAINTENANCE.

The Vanguard promises

more air lime, less ground

lime. Check points are read-

ily accessible, nacelles open

easily,majorenginechangeis

simplified. With large doors,

(ore and ail, in both freight

and passenger decks, pay-

toad handling is fast. Ground

maneuverabdilyis excellent jet-prop

400 mph plus . . . 2500-mile range ... up to 120 passengers ... up to 10 tons of freight

POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES

VICKERS-ARMSTRONQS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND • MEMBER COMPANY OF THE VICKERS GROUP



one if by land ... two if by sea

Today, Paul Revere’s parallel coding

in the hands of advanced Decker

scientists and engineers

has become a usable method

for transmitting data at high speeds

across many miles

by modulating light at the video frequencies.

And it may well be the

ideal aircraft collision warning device.
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FORCE

Contributing to superb performance . . . engineered and
built by Chandler-Evans are the main fuel pumps for Boeing’s KC-135
Stratotanker and the afterburner fuel controls for

McDonnell’s F-101A Voodoo, both of which are powered

by Pratt & Whitney Aircraft turbojet engines.

Products, too, are “known by the company they keep”,

and CECO is proud to be airborne with an array of important
missiles as well as with many of the latest and finest

military and commercial aircraft.

CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT

&ECq
SYSTEMS CONTROLS
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Power Struggles Affecting Research
Washington—Sputniks and related Soviet gains have brought mixed

blessings to military research and development.

The public, Congress, the White House and many others in government

now have a greatly increased appreciation of the value of research—and of

the- absolute necessity for it in the weapons field.

With this appreciation goes a mod-
est increase in the willingness to

support research. Fiscal 1959 defense

budget calls for S2.256 billion for re-

search and development—an increase of

almost half a billion dollars over Fiscal

195S.

When test and evaluation funds arc

added to this the total reaches S5 bil-

lion. about the same as for Fiscal 1958.

But basic research, as unpopular in the

recent past as the word "space,” will

be increased about 50% under present
plans.

As for programs already under way,

McElroy said ARPA’s purpose should

be to "provide direction and financing,

and not in my judgment to interfere

with the actual operation; so in effect

what would happen would be that the

services would become the agents of

ARPA, which would do the planning.”

Later, if a problem arose that could

not be supported in a service facility

ARPA might "set up its own laboratory

setups to chase down that particular

field of knowledge,” McElroy said.

"But for the present, it would seem
to me that this ought to be a quite high
grade— no, question about that part—

there ought to be a very able group of

people in the scientific area who could

supply technical planning and direction

for these programs and could also be
receptive to the new knowledge that is

developed in the scientific world and
sene as a bridge for the flow, or a

channel for the flow of that information

into the Department of Defense.” This

mav involve using “quite a lot of con-

sultants." McElroy said.

Despite all the explanations of

ARPA's projected role, many in the

sendees, industry and science still eye

it with suspicion. Will it be a channel

Disruptive Power Struggles

On the negative side, struggles for

power are having a disruptive effect on
research and development programs in

all three services.

Until they are resolved, valuable time
will continue to be lost in the critical

weapons areas that will detennine the

nation’s strength in the near and long-

range future.

None of these struggles is strictly

a question of the military versus the
civilian point of view.

The main areas of conflict today are:

• Space mission. USAF Chief of Staff

Gen. Thomas D. White has staked a

claim to space as the operational domain
of the Air Force. Defense Secretary

Neil H. McElroy has appeared to recog-

nize and agree with that claim, but he
also has said that this could change.
Navy and Army also have elaborate

plans for space operations and some of

McElroy's key advisers have indicated

that Defense’s new Advanced Research
Projects Agency may assign its "up-
stream" space projects to each of the

services as they move out of develop-

mental and into operational areas.

• Research and development on mili-

tary space weapons. All three services

have been working in this direction.

In addition, the office of William M.
Holadav, director of guided missiles,

has some control over the military mis-

siles that for some time will provide the

stepping stones to space. Now that

ARPA has been activated. McElroy
speaks of it as "an action agency." He
said it was set up to "give the country

the needed protection so that we would
not miss out on early development of

something which might not by some
individual service be picked up as some
potentially strong weapon system be-

cause it might not have any direct tie-

in with that particular service.”

TRANSONIC test section entrance to 16-ft square. 40-ft. long propulsion wind tunnel

at Arnold Engineering Development Center. Ceiling and floor are fixed. Flexible side-

walls are adjusted by motor-driven jacks to create test velocities up to 1,100 mph. Circular

opening above men is front of scavenging scoop.
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for the flow of information or another

plug in existing channels? Will it spot

new areas and weapons possibilities that

the services might overlook, or will it

be just another box on the organization

chart, another step to go through before

decisions can be obtained?

• Research and development in non-

military areas of space technology.

There have been almost as many sug-

gestions for attacking this problem as

there have been on how to get to the

Moon. Some reflect the view, held

fairly widely since World War 11, that

no research and development should be

controlled too closely by the services or

service-industry combinations if it is to

make real progress.

Supporters of this view prefer a new,

independent civilian agency, creating

new ideas and carrying them to a cer-

tain stage of development before they

are turned over to the user service or

developed into vehicles for scientific

and civilian research.

Military View

Military’s point of view generally is

that a user must do his own develop-

ment, if not his own basic research,

so that planning for other phases of his

operation—supply, training, base sup-

port—can be geared to new discoveries

from the beginning.

For this reason many military men
oppose both the ARPA idea within De-

partment of Defense and the suggestion

for a new agency outside of Defense.

But the opposition is far from the mag-
nitude or the bitterness of the postwar

atomic energy fight.

One reason is that the services see a

workable compromise. They already

have thrown considerable support be-

hind the National Advisors’ Committee
for Aeronautics' proposal that it be the

space research agency—as it alreadv is to

some degree—and that it work with Na-

tional Acadcmv of Sciences, National

Science Foundation, the services and
ARPA, if necessary, on both civilian

and military goals. NACA has said it

can work with ARPA and McElroy has

said: "There would be complete con-

currence on our part with the desira-

bilitv of working with an agenev like

the NACA because we have carried our

share of the load, they have carried a

strictlv scientific share, and 1 think ‘hat

we have contributed to each other’s

programs in a way which I think is

most desirable for this kind of thing

to proceed.”

Atomic Energy’ Commission also has

been suggested as the civilian and mili

tarv development agency, because of its

experience in developing for both kinds

of user in the past and the fact that it

plants for aircraft, rockets and ramjet

vehicles.

AEC Chairman Lewis L. Strauss has

remained, as one observer said, “non-

committal in favor of this proposal."

It also has some support on Capitol

Hill, battlefield for the third type of

space struggle.

• Control of the space agency or

agencies. This breaks down into a ques-

tion of whether the legislative or the

executive branch will really call the

plays in controlling space agencies,

projects, and funds; and of who in Con-

gress shall hold a position of power on

G
" ‘

rable to the posi-

by current armed
services and appropriations committee

chairmen.

Senate Majority Leader Lyndon
Johnson (D.-Tcx.) already has created

a 1 3-man select committee on space.

The House will have a standing com-

mittee on space. Congress already has

made it clear that it intends to have

the final word on what agencies play-

major roles in space vehicle develop-

ment and exploration, regardless of

what the executive branch recommends.

On the executive side, there is the

influential voice of Dr. Janies Rhyne
Killian, Jr.. President Eisenhower’s spe-

cial assistant for science and technology,

who must work with Defense, the test

of the executive branch and all inter-

ested committees of Congress.

Secretary McElroy has said that none
of these questions, not even the forth-

coming reorganization of the Defense

Department, will be allowed to slow the

country’s military efforts. But there is

no doubt among Pentagon observers

that uncertainty and indecision have so

far delayed reaj acceleration of defense

efforts, particularly in the space area.

Certain ground rules must be laid

down and certain questions of authority

and organization clarified before there

is any real success. Continued dispute

over the decision to produce both the

Jupiter and Thor intermediate ballistic

missiles and the decision to have USAF
employ both is an example of the kind
of trouble that will exist until these

problems are solved.

But questions of authority and or-

ganization are not the only problems
racing research and development.

Fiscal Controls Continue

One is overcoming the inertia caused

by tight fiscal controls imposed last

year to decrease overall defense spend-

ing. Tins period of slowdown and cut-

back left defense officials with the con-

viction that better fiscal management
is possible, no matter how many funds

become available and how many new
projects are begun.

Both civilian and military leaders in

Defense Department have said fre-

quently since the tightening up began
that the economy program gave them a

chance to get rid of unwanted but

hard to kill projects, and to cut down

and hold down on overhead, surplus

facilities, and building of new facilities.

The result is that some fiscal controls

will become permanent fixtures, and
economy will continue to be the watch-

word, at least as long as the overspend-

ing and budget ceilings of late Fiscal

1957 and early Fiscal 1958 are remcm-

Onc example is the “Financial Status

Report of Contract” now required quar-

terly from enough contractors so that

S0% of any defense appropriation can

be accounted for at any time. Stated

purpose of the form is to “obtain in-

formation on existing contracts and on
planned programs on which to base ex-

penditure controls, and to obtain a re-

port of the financial status of certain

individual contracts or programs.”

This hits basic research contractors

particularly hard, especially in the uni-

versities, where a science department or

an individual researcher now must pro-

vide 19 items of information each quar-

ter, including unliquidated commit-
ments and cumulative expenditures, es-

timated contract completion dates, etc.

Previously, most basic research con-

tracts called only for annual and termi-

nation reports, plus "technical notes”

whenever significant progress could be

reported.

Industry's Research Problems

In the broader picture, any financial

problem affecting the aircraft industry

critically affects defense research and
development. Gen. Orval R. Cook,
president of the Aircraft Industries

Assoc, pointed out recently why this

Of all the funds being spent on
aerial vehicles, at least 85% are con-

tracted to companies covered by AIA.
Much of this is passed along to tens

of thousands of suppliers and subcon-

tractors.

A good percentage of this is spent

on research and development for these

vehicles and their components, and
the government continually asks com-
panies to invest ev en more in their own
R&D facilities.

“The aircraft industrv in the vears

since World War II has spent SI bil-

lion on research and test facilities and
plans to spend another SI billion in

the next five years," Gen. Cook said.

"Obviously, this industry cannot con-

tinue to maintain such a pace if earn-

ings continue the decline experienced

in 1956 and 1957.

"Yet, these facilities and more in

the same class are vital if we are to

continue to successfully develop new
weapons.”
Low profit margins and current re-

negotiation procedures. Cook said, are

leaving manufacturers "unable to re-

tain enough earnings to finance their

contracts or to provide needed research
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facilities”—even though “new research

and development responsibilities and

new financial requirements (have

been) imposed upon them in recent

months.”
The challenge to industry, univer-

sities, non-profit research organizations

and government laboratories has never

been greater.

E. Finley Carter, director of the

Stanford Research Institute, said

shortly after the first Russian Sputniks

had sfiocked the country that “perhaps

the greatest lessons we can learn from

the satellites are not in the physical

sciences," but "lessons about ourselves,

and about the steps we must take in

order to regain our prestige and main-

tain economic and moral, as well as

scientific, leadership."

Sputnik's Lessons

He listed a number of them—short-
ening decision-making time, speeding

up the translation of foreign research

documents, getting rid of the not-

invented-here complex, increasing the

exchange of knowledge with allies, etc.

Then he used a research example to

illustrate the public soul-searching that

has followed the Soviet satellites.

"Human reactions make interesting

study,” Carter said. “Corporate organ-

izations can often be used as prototypes

to better understand reactions in larger

social groups.

"In industry, there are executives

who claim to appreciate the importance

of research, and who give it lip service,

but who often fail to provide the

tangible support necessary to cross the

threshhold of accomplishment.

“Yet, when a competitor comes out

with a new product or a new process,

these executives are the first to sum-

mon their research people and ask,

‘Why did you let this happen?’
“.

. . In corporations, it usually be-

comes evident that the fault did not

lie entirely with the research people
nor entirely with management, but in

the failure of both groups to communi-
cate to each other the needs and prob-

lems of the future.

"There are elements of this situation

in our satellite and missile devclop-

Carter found some hope in the way
the nation was reacting, and said the

satellites had "jarred us out of our com-
placency.”

“They have created a national con-

sciousness of the need for greater and
more effective scientific research to

maintain our posture of military

strength, while seeking more effective

means of creating peace through mu-
tual understanding.

"Let us learn from our mistakes—not

die by them,” Carter said. “Let us

grasp this opportunity and proceed

with the job ahead."
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New! Tolerance take-up Extends or shortens to required length

...in assembly of ducting systems

Installing a duct system is easier, faster and better with these Arrowhead

tolerance take-up units because they compensate for the accumulated tolerances

in the system.

At time of installation they can be extended or shortened by means of a threaded

adjustment to the exact length required for joining two fixed points in the system.

No compression load is added when system is pressurized.

ADJUSTMENT TO MISALIGNMENT-An internal bellows provides adjust-

ment to angular misalignment and to shear misalignment. The welded bellows

serves as a seal to make these tolerance take-ups applicable to no leak applications.

Two types of Arrowhead tolerance take-up units are available— the braided bel-

lows type and the sleeve type. These units feature small envelope size and light

weight. They are available in all ducting sizes.

Write for complete information and technical data.

mArrowhead
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compensates for

cumulative tolerances

Compensates lor angular misalignment

Compensates for shear misalignment

unit weighs 12

pressure

65“ F. to

braided
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Materials Hurdle: Speed, Temperature
By Irving Stone

.Accelerated research and development for advancing the technologies of

ballistic missiles, recoverable satellites and space vehicles, and future high-

supersonic military aircraft is placing stringent demands on materials and
structures to meet extreme operating conditions.

For the general category of out-of-atmosphere vehicles, effects of high-

speed, higli-tempcrature re-entry on nose portions of the body will be the

critical factor. Much work remains to be done beyond nose-cone technology

already developed.

Similarly, for high-supersonic military planes projected to enter service

within the next few years, temperatures generated by sustained high speed

flight will be one of the big hurdles.

And for both areas, another vital fac-

tor is involved. Practical solution of

these materials and structures problems

will require new approaches stressing

teamwork between specialized skills,

which formerly exercised relatively in-

dependent action in their particular

fields.

Now, problem solutions will require

closest unified effort between metallur-

gists, structural designers, chemists,

aerodynamicists, thenuodynamicists, and
manufacturing researchers.

For re-entry bodies, adequate mate-

rials coupled with ingenious methods
for taking care of high heat encountered

will be the controlling factor, rather

than specific structural design as in to-

day's conventional applications. Tem-

peratures involved conflict with those

of melting points of usable metals,

hence materials problem is a severe one.

Five general schemes appear feasible

for application to the materials-struc-

turcs area for accommodating heat re-

moval:

• Heat sink makeup.
• Porous metal construction.

• Fusion and/or evaporation of surface

structure.

• Internal cooling.

• Surface functioning as radiation mate-

Onc of the simplest ways to handle

the problem of re-entry is to provide

material of sufficient capacity to absorb

this heat. This is the heat sink scheme
and its use depends on the character

of the heat pulse and the thermal prop-

erties of the material. There is a dis-

tinct difficult)’ in this approach, because

as the severity of the heat pulse is in-

creased it will not be possible to get

materials to remove the heat fast enough
from the surface to present the metal
from melting.

Ideal material for heat sink use would
have high conductivity, high heat ca-

pacity. high density and high melting

point, but nature doesn’t supply such

a material.

Synthesizing in this field also has

definite limits, because it is known that

heat sink materials arc limited specifi-

cally with respect to heat pulse they am
take and to conductivity.

Materials with attractive conductivity

include copper, tungsten and molyb-
denum.

Use of these materials to extreme
applications would require high drag

shapes to insure deceleration at high

altitudes, where heat transfer is mini-

mized, so that heat flux will be suffi-

ciently low to prevent the material from

For re-entry body nose application,

thicknesses as well as material will be
dependent on total heat input to the

body. Tlius, for ballistic missile nose

cone, material will be massive. Instead

of skins, slabs of the order of 1 in. to

EXPERIMENTAL North American sandwich panels. Top, left: brazed honeycomb panels arc joined by fusion weld at connecting channel

members. Right, structural unit has panel attached to cap angle. Bottom, left: brazed honeycomb sandwich with channel-member, edge

attachment. Right, resistance-welded sandwich skin panels arc fusion-welded at top and bottom skin assembly joints. Panels are being
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pumps provide
safe, easy transfer of . .

.

These high performance, positive displacement pumps
are of the oscillating vane type. A simple design fea-

tures gravity and pressure operated valves that provide

positive fluid control—even up to angles of 20 degrees

from the vertical. Pumps are self-priming and can be
easily installed for either right or left hand operation.

The unusual durability of these compact, portable, light-

weight pumps may help solve your handling of LOX,

fuming nitric acid, peroxide, liquid ozone, flourine, and
other production or experimental missile liquid fuels

and oxidizers.

Write for complete information ... or submit your application problem
today for UAP design study! Call or write the nearest UAP Contractual En-

gineering Office listed below!

ink. Colit., VI 9-4236

Mace/92

9

UNITED AIRCRAFT PRODUCTS, INC.
1116 BOLANDER AVENUE, DAYTON, OHIO
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12 in. thick will be used, depending on
deceleration, angle of entry, and aero-

dynamic configuration.

If higher re-entry velocities are in-

volved, as with longer range missiles,

difficulties associated with the heat sink

approach become more severe, and
higher drag shapes are indicated to slow

down these missiles. This in turn intro-

duces the undesirable characteristic of

rendering the missile more vulnerable

to counterattack.

This makes it advisable to look for

means to take greater maximum heat

rate as well as total integrated heat. One
scheme is to use porous material and
utilize the sweat cooling principle-

ejecting coolant for evaporation (per-

haps water, because it takes consider-

able heat to vaporize one gram).

Matarials

Two general types of materials seem
feasible here. One is the sintered wire

mesh which allows control over total

porosity, size of pores and direction of

porosity. Experimental nose cones vary-

ing from 4 to 20 in. in diameter, have
been made from Poroloy, a sintered

woven wire mesh material manufac-

tured by Poroloy Equipment Inc., a

subsidiary of Bendix Aviation Corp.
Another porous material is that which

can be derived from powder metallurgy.

Powder metal is compacted with a

binder at high pressures, then sintered

in a furnace so that the binder breaks

down and escapes as a gas, leaving a

porous metal. Powder metals under con-

sideration include stainless steel and
copper, and binder material might be
ammonium carbonate.

Utilization of heat of fusion and/or
vaporization of materials is another ap-

proach to the solution of the re-entry

problem. In the simplest scheme it

may only be possible to use the heat
of fusion, in which the material melts

and begins to run back along the body.
Carrying this further, better efficiency

would be realized if it were possible to

vaporize the liquid film before it leaves

the body. If these approaches were used

it would be desirable to utilize materials

which have a high heat of fusion (such

as ice, if it were possible to use it).

It will be difficult to use a metal
which is satisfactory in relation to

pure fusion technique, since metals are

crystalline materials, have sharply de-

fined melting points. Molten metals

arc very fluid and would tend to run

off the body immediatelv.

Desirable materials therefore would
include those with higher viscosity and
surface tension, to give "goopy" effect.

Lower melting point ceramics might be

usable. Higher melting point ceramics

might decompose and break apart.

Internal cooling is another possibility

for protecting surface materials by ctr"'

ing the back of the surface. In cffec.

With all laminations smoothly VIN ALUMINUM
surface-bonded, LAMINUM looks with laminations of .003"

and acts like solid metal, yet y|N STAINLESS STEEL
simply P-e-e-l-S for a thousandth With laminations of .002" or

_ . , . . ,
.003"— also available in

fit— nght at the J0b.^2\ Mild Steel and Brass.

Aircraft

Assembly

Engineers

prove it:

LAMINATED SHIMS OF

SAVETIMEICUT COSTS!
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You can depend on Hyatt
jet engine bearings • . .

for ON-SCHEDULE DELIVERY

THIS BOEING 707 IS POWERED BY

PRATT & WHITNEY
JT-3 ENGINES

WITH HYATT HY-ROLL BEARINGS

IN THE POWER SECTION AND IN

THE ACCESSORY GEAR BOX

With HYATTS, you’re assured of top quality, uniformly

accurate bearings from the approved prototype—on!

Bearings that measure up—not merely to your minimum
specifications, but to your highest expectations! HYATT
produces this quality in quantity—and delivers on time!

Request Catalog A-56 for size ranges and load ratings of

standard HYATT Aircraft Bearings. For expert

engineering and production help in solving special bearing

problems, contact Hyatt Bearings Division,

General Motors Corporation, Harrison, New Jersey.

aviation progress

Hit-roll bearings
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this method of cooling is essentially a

heat sink scheme with increased ca-

pacity provided by the coolant.

Surface materials might be stainless

steel or other high heat alloys. Cool-

ant might be water or some other suit-

able fluid.

Essentially, internal cooling is a de-

sign problem, involving more complica-

tion than that associated with change
of phase (fusion and vaporization) tech-

niques, which are self-regulating. With
internal cooling (and porous cooling as

well) rate of coolant flow must be pro-

grammed to correspond with the heat

In contrast to the heat sink, porous

metal, internal cooling, and change-ef-

phase techniques, which are for tran-

sient conditions, radiation cooling would
be applicable for steady state condi-

tions such as for a vehicle engaged in

sustained hypersonic flight measured in

hours instead of minutes.

If “q” input (steady state heat rate)

is less than the rate the body is capable

of radiating at the melting point, the

radiation technique is possible.

High Temp
Materials suitable for this mission

would require a high emissivilitv and
high melting point, and include stain-

less steel, Hastellov, high chromium
content metals, and other high temper-

ature materials now being developed

.

These materials can be used in rela-

tively thin sheets, in contrast to heat

sink material thicknesses, because radi-

ation is a surface property and heat ca-

pacity in this technique is not an

essential characteristic.

Promising construction for radiation

scheme is honeycomb sandwich where

the core becomes an additional radi-

ator of high effectiveness.

It may also be desirable to back up
the surface material with an insulator,

thickness of which would be dependent

on operating temperature of the surface

material. Low thermal conductivity

would be a desirable characteristic for

the insulator, and materials such as

tlioria and alumina may emerge as typi-

cal backup insulators.

Associated with techniques involving

materials subjected to high heat flux

rates are difficulties stemming from
chemical interaction between hot at-

mospheric constitutcnts and surface ma-
terials. Conditions surrounding this

chemical interaction arc different from

those encountered in laboratories or in

past industry experience, and when
burning or reaction occurs it does not

happen m the conventional sense.

Ibis means that evaluation of any

materials for advance flight regimes

must also include an aerothcrmalchemi-

cal analysis. This involves consideration

of aerodynamic flow thermodynamic
properties of atmospheric constituents

ENGINEERING
assistant available
His name is STANPAT, and though he Is not human he can swallow
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and the surface material, and the physi-

cal-chemical interactions between at-

mospheric constituents and surface ma-
terials.

Relatively still in a state of infancy,

acrothcrmaichemistrv has progressed to

the point where laboratory experiments

have demonstrated principles and pro-

vided data for sound design. Future ap-

plications of aerothcrmalchemistry will

be definitely related to the general re-

gime associated with ballistic missile

refinement involving higher speeds, long

ranges and shallower re-entry angles, as

well as with satellites and space craft.

One company which has been ac-

tively engaged in devising methods and
materials for coping with high heat flux

environment associated with hypersonic

re-entry conditions is Acronutronic Sys-

tems, Inc., Glendale, Calif. It has made
exhaustive studies of all the heat han-

dling schemes and now is exploiting one
of these approaches, under contact, with

a probability of early development.

Acronutronic personnel associated with

this research and development include

Dr. Joseph Charylc, director of ASI's

Aeronautic Laboratory: Dr. D. A.

Dooley, head of Missiles Analysis Sec-

EXPERIMENTAL resistance-welded wing bos designed by NAA has corrugated vertical

shear beams topped by longitudinal spar caps (dotted lines) attached to inner face sheets

tion; and Dr. D. Altman, Manager,

Propulsion Department.
Engine development for out-of-atnros-

phcrc travel also will be a fertile field

for proving of methods and materials

associated with handling high heat con-

ditions. Extended out-of-atmosphere

missions will call for higher performance

propellants with flame temperatures ex-

ceeding 6,000 F.

Tlris means that rocket people will

be working in a common area with

those engaged on re-entry problems,

since rocket temperatures will be ap-

proaching those associated with re-entry

conditions. As re-entry problems are

solved, propulsion people will be able

to draw upon results to design engines

for appreciably higher specific impulses.

Two parallel areas associated with re-

entry and rocket engine development

include the heat sink and internal cool-

ing. Meat sink technique is similar to

that often used for solid propellant noz-

zles, where burning time is relatively

short and surface heat input is absorbed

in the material mass. Internal cooling

is similar to regenerative cooling in the

case of the rocket.

One of the materials being considered

in the manufacture of rocket engines

containing porous liners and nozzle sec-

tions is Porolov, sintered woven wire

mesh for transpiration cooling. This

porous metal arrangement is also being

considered as a nozzle material in

plasma jet devices. In other applica-

tions, Porolov is being investigated for

use as an air-cooled porous turbine blade

shell and as turbojet combustion cham-
ber liner.

To cope with temperature levels be-

low that of general re-entry conditions,

work is being pushed on materials and

structures for future aircraft projected

to operate at Mach 3 or better in sus-

tained flight. Temperatures expected

to be encountered in external and in-

ternal structure are in the 800-900F

region. Materials in the picture include

the semi-austenitic PH stainless steels,

hot-work die steels such as 11-11 type

tool steels, and new titanium allovs such

as 6A14V, 4A13MolV, and 16V2.5A1,

now being developed under Dept, of

GUARANTEED! Titeflex Springfield “110” Hose Assemblies

are approved for military use at operating pressures up to

1500 psi between temperatures-67° F and + 450° F . They are

guaranteed against blow-off at their specified range of tem-

peratures and pressures. Any hose assemblies found defec-

tive under these conditions will be replaced without charge.

Teflon Hose Assembly . . . Titeflex

FROM END TO END . . . INSIDE AND OUT
AVIATION WEEK, Mor<
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A priceless ingredient

to be found in any Randall Design is

“FORESIGHT” Several years ago, Randall

designed their Hot Air Bleed Valve to withstand

the tolerances required of component parts for the

aircraft then in use. Randall’s valve, because of

the inherent soundness of its design, and Randall’s

engineering foresight, not only performed with

utmost precision then, but, with little change or

cost it was altered to meet the demands

of today’s supersonic speeds.

Our HOT AIR BLEED VALVE is only one of the

numerous precision component parts designed,

tested, manufactured, proved by
Randall Engineering Corporation for use in the

accelerated Missile and Aircraft Industry.

FORESIGHT

Tolerance for temperatures as high as

825‘, pressure up to 250 p-s.i.g., and flow

rates reaching 3 pounds per minute.

Built for exclusive use in the Douglas

A3D-2P, Randall's HOT AIR BLEED
VALVE meets all of the rigid reliability

requirements demanded of a component

part of an aircraft designed for speeds

far in excess of sound.

RANDALL ENGINEERING CORPORATION
5933 Bowcroft Street, Los Angeles, California Telephone TExas 0-5511

Write for complimentary brochure.
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Defense’s titanium alloy sheet rolling

programs.

One of the companies deep in the

work of evaluating these steels and al-

lots is North American Aviation, Inc.,

which is investigating properties, fabri-

cability and reproducibility. Heavy em-

phasis is being placed on research and

development to prepare these metals

for production design and fabrication.

In addition to being harder to work,

these materials probably will appear in

structural forms different from those

used hi conventional practice.

Bulk of materials will be in flat-rolled

form, including light-gage plate, sheet,

strip and foil. Emphasis also will be

placed on extrusions because of the

great flexibility of shapes available in

this form, which permits more efficient

design, plus the savings available in re-

ducing machining time. Emphasis will

also be placed on zero-draft forgings.

Tolerances

Big problem in the high-temperature

flat-rolled products will be to obtain

the material in sufficient widths and
lengths desired flatness, and close gage

tolerances. Latter two requirements are

very important because manufacturing

researchers declare that there is no
point in specifying very close tolerances

for assembly and detail parts if raw

material tolerances in flatness and gage

exceed allowable variations for fitup.

Also, over-tolerance in steel and tita-

nium alloys means more dead weight

than in an aluminum alloy structure.

Air Force interests in the raw mate-

rial problem is very keen now. It has

asked industry to report on future re-

quirements and. with this information,

it will determine if and to what extent

government support will be needed to

obtain material forms in sizes, gage and
conditions required.

Big difference between today's air-

craft and those projected for speeds of

NOW AVAILABLE
FORCE BALANCE INSTRUMENTS
FOR FLIGHT TEST THAT

REDUCE RECORDING AND
TELEMETERING ERRORS BY
A FACTOR OF 10

Your inquiry is invited regarding:

ALTITUDE TRANSDUCERS

INDICATED
AIRSPEED TRANSDUCERS

ABSOLUTE PRESSURE
TRANSDUCERS

DIFFERENTIAL PRESSURE
TRANSDUCERS

MACH NUMBER TRANSDUCERS

ABSOLUTE PRESSURE
RATIO TRANSDUCERS

DIFFERENTIAL PRESSURE
RATIO TRANSDUCERS

LINEAR ACCELEROMETERS

ANGULAR ACCELEROMETERS

Wallace O. Leonard, Inc.
373 South Fair Oaks Avenue

Pasadena, California

Telephone SYcamore 2-7131

TWX—Pasa.Cal. 7321
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Cherry Research Guides Production

Of Better Aircraft Fasteners

Step by step, through more than
two-dozen exacting operations,

specially selected wire is formed
into precise Cherry Blind Rivets

and Lockbolts* for use in today’s
aircraft, missiles and rockets.

At each step in this procedure
the guiding hand of the Cherry Re-
search and Development Depart-
ment is in control. For the engi-

neers in this department devote
their time exclusively to the de-
velopment and production of bet-

ter aircraft fasteners.

The methods—many of the
machines—the quality tests were
devised by Cherry Research to

give the aircraft industry and the

military efficient fastening. In ad-
dition, they are supplied in the

volume needed to keep production
lines moving on schedule. The
Santa Ana plant has the highest

rivet capacity in the world.

These arc reasons why Cherry
Rivets and Lockbolts are standard
in the aircraft industry—and why
they give maximum performance
—make possible lower unit costs.

For information on how Cherry
fasteners and the tools for install-

ing them can help improve your
fastening efficiency, write to
Townsend Company, Cherry Rivet
Division, P. O. Box 2157-N, Santa
Ana, California.

•Uceniad under Muck polonlj 8E22.792, 2,1 13,393/ 2.527,307, 2,531,038, 2,531,039 and 2,753,703

CHERRY RIVET DIVISIOM
SANTA ANA, CALIFORNIA

Townsend Company
ESTABLISHED 1816 • NEW BRIGHTON, PA.

Mach 3 and above is that the high-

temperature materials of construction

will permit use of fusion welding as an
assembly procedure instead of joining

by mechanical fasteners. This fusion

welding technique will be applicable

to components such as fuselage sections

as distinguished from structural detail

parts which also could use welding and

brazing in their makeup and which
could be attached to main structure by
resistance welding.

According to Robert Kostoch, NAA’s
Material and Process Group Leader,

fusion weld inspection standards will

have to be developed specifically for air-

craft assembly applications. Big factor

will be quality control, which will be

essential to develop economical accept-

ance levels and economical and fast in-

spection techniques for structural com-
ponents. Because semi-austenitic stain-

less steels and titanium alloys will be
used in welded assemblies and sand-

wich type of construction, in-process

quality control becomes a prime factor.

Inspection after assembly or part com-
pletion will be less feasible than in to-

day's conventional riveted aluminum al-

loy structures.

Structural makeup of the very high-

speed plane will emphasize heavily

honeycomb and/or corrugation all-metal

sandwich construction to a much greater

extent than in use today. In general,

the high-temperature steels and titan-

ium alloys will lend themselves to both
brazing and resistance-welding tech-

Key Factors

According to Gordon Fairbairn,

supervisor of metals in Kostoch 's Mate-
rials and Process Group, important

factors will be:

• Detail design of the sandwich to per-

mit efficient unloading will make criti-

cal the design of such items as inserts

and edge attachments.
• Reproducible product, as distin-

guished from laboratory product, will

have to be achieved.

• Tolerances of brazed or resistance-

welded detail parts will have to be held

to a finer degree than on conventional

structures.

• Heat treatment will involve problem

of compatibility of the brazing cycle

with heat-treat cycle.

• Development of brazing materials and
equipment will be big factor. This in-

cludes heating media and tooling such

as positioning, handling, and straight-

ening fixtures. Brazing materials will

have to be compatible corrosion-wise

with materials being brazed.

• Development of resistance-welding

techniques and equipment will require

considerable exploration.

• Avoidance of warpage will be problem
during the heat-treat cycle following

156 AVIATION WEEK, March 3, 1958
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brazing and during the welding cycle it-

self.

• Inspection of detail structural parts

to insure good bond between brazed or

resistance-welded components.
• Methods will have to be devised to

facilitate factory and field repair of

brazed or resistance-welded eompo-

Manv other materials arc being stud-

ied for specific applications for future

high-speed combat aircraft:

• Ceramics are being investigated as a

coating material for heat- and oxidation-

resistance and thermal insulation serv-

ice. Ceramics also might be adapted to

electrical systems as insulators, for high-

temperature bearings, radomes and an-

tenna windows.
• Powder metallurgy products are being

evaluated as bearing material impreg-

nated for lubricity.

• Sintered wire mesh for transpiration

cooling of surfaces is being studied for

high temperature applications. Porolov.

for example, can be made with a pore

which slopes at an angle to the surface

of the metal to introduce cooling air in

a direction approximately parallel to

that of the slipstream, thus creating

minimum turbulence and heat transfer.

• High temperature finishes, such as

platings and inorganic coatings also are

under evaluation for critical jobs. These
finishes will be required for protection

against corrosion, erosion and heat oxi-

dation, and for desired reflectivity and
cmissivity characteristics of both exter-

nal and internal surfaces, Fairbairn says.

• Beryllium is looked upon as a verv at-

tractive material for future high-speed,

high-temperature aircraft, but present

development of ductile beryllium alloys

in product forms is not considered suffi-

ciently advanced by structural re-

searchers to warrant use as a general

structural engineering material.

Specific Uses

Nevertheless, NAA is considering the

metal for specific applications where its

lightweight, high stiffness, high specific

heat and corrosion-resistance would spe-

cially fit. Possibilities include heat
sink application, such as behind leading

edge of wing to quickly dissipate heat
buildup on surface and for fairing mate-
rial over external controls where stiff-

ness, rather than strength, is important.

Environmental problems associated

with metals in general will be a critical

factor in future high-supersonic aircraft,

since specific information in this area

is not completely available. Factors

which will require considerable study

include effects of temperature, exposure

to specific chemicals such as exotic

fuels, and nuclear radiation. Another
prime area will be research on environ-

mental relationship to stress-corrosion

and fatigue life of metals used at high-

strength levels.

MORE POWER—Less Weight
with the New
CHERRY G-85 Lockbolt Gun
The new Cherry G-85 lockbolt gun
is designed to give you maximum
pulling power with less weight. Its

simplified rugged construction as-

sures low maintenance costs. The
gun weighs only 10.5 pounds, which
reduces operator fatigue.

No special air supply is required

with this lightweight gun, because

it develops this high capacity at

normal line pressure.

As the leader in the field ofspecial

aircraft fasteners. Cherry Research

and Development department has
produced this new lightweight,
high capacity gun to increase the

efficiency of installing lockbolts.*

The G-85 gun may be adapted for

setting stainless steel, monel, alu-

minum and carbon steel Cherry
blind rivets.

For information on the new
Cherry G-85 gun write Townsend
Company, Cherry Rivet Division,

Post Office Box 2157-N, Santa
Ana, California.

CHERRY RIVET DIVISI0H
SANTA ANA, CALIFORNIA

Townsend Company
ESTABLISHED 1816 • NEW BRIGHTON, PA.
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Plexiolas is a trade-mark, Reg. U.S. Pat. Off. and in other principal countries

in the Western Hemisphere.

Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen’s Quay East,

Toronto, Ontario, Canada.

Chemicals for Industry

ROHM e HAAS
COMPANY

WASHINGTON SQUARE, PHILADELPHIA 5, PA.
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Reliability Key to Propulsion Problems
now in operational use above Mach 2,

a speed that was considered impossible

for them less than 10 years ago. Today-

engine manufacturers say that devel-

oping Mach 4 turbojets would be no
more difficult than designing the Mach
2 engines.

The past year ended with the manu-
facturers fearing that the government

would not contract for large turbojets

capable of Mach 4 or 5.

In all probability such engines would

be a combination turbo and ramjet. At
speeds around Mach 3 when compres-

sors stop contributing to engine power
the rotating parts of the engine would

be bypassed and the afterburner alone

would function. Main advantage at-

tributed to such engines is that they

would provide sustained power over the

whole speed range of an aircraft. They

Reliability

Most important point in the contro-

versy is reliability . Liquid fuel engines

in the development stage have been on
public view at Cape Canaveral for many
months and their demonstrated reli-

ability has not been high.

However, it is claimed that opera-

tional liquid rockets such as the Red-

stone’s engine have a reliabilitv of bet-

ter than 90%.
New capsulatcd methods of fueling

liquid rockets will cut their long ready-

time and make them more competitive

with solids in that respect.

Solid fuel rockets which require

practically zero time to be readied for

firing have exhibited a reliability of

more than 95% in large scale use. In

many applications the solid engine pro-

vides superior performance, according

to their backers, because the empty
weight of the engine is very- small as

compared to the take-off weight. This

superior weight efficiency more than

makes up for the somewhat lower spe-

cific impulse of the solid propellants if

the engine weight is a large percentage

of the total missile weight.

In answer to this argument, liquid

fuel advocates say that the mechanisms

needed to control the direction of the

solid rocket exhaust and the engine

tlirust add enough weight to the en-

New lork—Now that rocket engine systems have enough thrust to initiate

space travel by pushing manned vehicles to orbital speeds, several urgent

tasks lie immediately ahead for the propulsion industry.

• More reliable liquid fuel rockets and
more controllable solid rockets to give

manned vehicles a better chance of

completing a given mission.

• Very high speed air-breathing engines

so that rocket powered boost-glide air-

craft and flight paths are not the only-

type available at high Mach numbers.
• Low-thrust, high specific impulse pro-

pulsion systems for economical spacc

• High energy fuels to increase the

payload and range of missiles and air-

craft to lower the cost of orbital re-

supply and flight at high supersonic

I'hc relative merits of solid and liquid

fuel rocket engines have become the

center of a great controversy which
spread last year from the engineering

conference table through the technical

press and into publications with general

readership. This method of airing tech-

nical differences probably will be re-

peated many times in the near future

as long as public interest in rockets does

gine to eliminate its high weight effi-

ciency. Also these mechanisms reduce

the overall reliability of the solid fuel

engine and bring it into line with liquid

propellant engines, according to some

Most impartial or objective observers

feel that each ty-pe of rocket engine has

a definite superiority- for certain appli-

cations.

Overall statements about these appli-

cations are not possible as both types

of engines are being improved at a

rapid rate.

Air-breathing, turbojet engines arc
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AIRCRAFT SPECIALISTS IN MANY FIELDS

Today, Rohr is the world’s largest producer of components for flight . . . from

power packages to elevators to exotic, new structural materials. And, through long

experience, selected design and engineering talent, plus unique manufacturing machines,

Rohr is a real specialist in these many fields. More than ever before, Rohr offers

America’s aircraft industry a wide diversity of production facility

for fast, low-cost, precision manufacture of components

for present and future flight.
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would not require boosting to flight

speed as a ramjet would and they

would provide power for landing and
greater nigh speed maneuverability.

The General Electric Company
strongly suggested another use for such

engines. C.E. proposed them as power
for a recoverable first stage for ballistic

missiles. In this manner total weight

of the missile would be reduced because

the oxidizer supply would come from

the air. Also, the first stage would be

radio controlled and could be brought

back to the launching site after carry-

ing the missile to Mach 5 or so and an

altitude of about 100,000 ft. Tire

self-transportable nature of the turbo-

jet powered first stage would greatly

facilitate missile mobility.

Design Problem

Crucial design problem of very high

speed turbojets is to insure that the

engines will provide rapid acceleration

for an aircraft or missile up to cruise

speed. If acceleration is not good the

required fuel supply and vehicle size

and weight goes up rapidly. Efficient

inlet and exit nozzle performance from

about Mach 1 to Mach 3 is essential

to high thrust and good vehicle accele-

ration. Variable geometry inlets and
nozzles will be used to obtain the re-

quired performance.

Ramjets are the only air-breathing

engines receiving serious consideration

to provide continuous power above

Mach 4. Ramjet cycle of the turbo-

ramjet is in this category. The National

Advisory Committee for Aeronautics

work on engines using ram compression

is typical of the U.S. effort. The NACA
is studying ramjet performance from

2,700 to 4,600 mph.
Two outstanding problems remain

for ramjet designers:

• Cooling engine parts.

• Obtaining useful thnist from fuel

energy at very high speeds (above 6,300

mph).

Cooling

Above 3,000 mph. the temperature in

the combustion chamber of a ramjet is

about 5,000 deg., which is above the

melting temperature of most usable

metals today. Apparently the most
promising method of keeping the in-

side of the ramjet cool enough to re-

main structurally sound is to use re-

E
enerative cooling. The ramjet would
ave double walls and the fuel would

be circulated in this hollow wall as a

coolant before it was burned.

Burning fuel in the combustion

chamber at speeds above 6,300 mph.
does not raise the temperature of the

air passing through the ramjet. At first

glance it would seem that the engine

would not produce useful thrust above

that speed. However, careful design

OPPORTUNITIES FOR DESIGN ENGINEERS
With over a quarter-billion backlog, more than 50% commercial, Rohr
offers the skilled aircraft design engineer the industry's utmost in long-

range security and quick advancement opportunity in the fields of conven-

tional and jet power packages and other major military and commercial

aircraft components.

Forward resume to J. L.Hobel, Industrial Relations Manager, Rohr Aircraft

Corporation, Chula Vista, California, Dept, 2
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From Electro Instruments

comes the newest advance in

precision digital instrumentation—

Transistorized, plug-in

modules for measuring
DC to 0.01%, AC to 0.1%,

ohms to 0.01%, DC ratios to

0.01%, and AC ratios to 0.02%

Plus auxiliary modules for building

complete automatic digital systems

—p V B000n0

L--J-®

°

Now build precision DC DIGITAL VOLTMETERS

digital voltmeters,

digital ohmmeters,

digital ratiometers,

or complete digital, ii g|
checkout systems

from standard,

off-the-shelf modules.

AC-DC DIGITAL VOLTMETERS
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From propeller spinners and cuffs, to flame holders, shrouds,
combustion chambers, liners, exhaust nozzles and tail pipe
assemblies—major manufacturers rely on Lavelle components
to meet exacting performance standards required of today’s
turbo prop and turbo jet powered aircraft.

Lavelle has the seasoned experience plus advanced facilities

and skilled personnel to produce the most critical engine,
missile, airframe and radar components to rigid government
or commercial specifications ... in stainless steel, titanium,
aluminum, or heat resistant, high strength nickel alloys.

Where your performance standards demand dependable delivery
of precision welded sheet metal components or assemblies at
reasonable cost . . . see Lavelle for the finest in specialized
fabricating services.

can make the ramjet operate at a
higher Mach number.
The reason that burning fuel does

not increase the gas temperature is that

the gas is already at its dissociation

temperature and the fuel energy is used

to dissociate the gas molecules into

their separate atoms. Development
work is being conducted to determine
the correct length and geometry for the

ramjet tailpipe so that complete recom-
bination of the molecules may occur

before the gas leaves the engine and
thrust will be produced.

Above Mach 2 dissociation losses get

to be a problem and above 5,000 mph.
thev can amount to a 50% loss in

thrust.

Space Engines

A number of quite heavy engines

have been proposed by various manu-
facturers and government agencies to

power vehicles that would operate only

in space. They would be assembled at

some space station in orbit around the

Earth. Most of the engines would have
very low thrust compared to the large

liquid rockets which would take the

parts of the space ship from Earth into

orbit. They would however have a high

specific impulse. Therefore, even

though the total weight of such an
engine would not be any lower for a

given space journey than a chemical

rocket engine its resupply requirement
for succeeding journeys would be com-
paratively nil.

I'or each trip into space the liquid

fuel engine would require that more
than 80% of its total weight in propel-

lants would have to be brought up from
the Earth. The ion engines would need
a very small percentage of their weight

in fuel, and the total cost of spice

exploration through a long series of

journeys would be substantially lowered.

High energy fuels for rockets and
air-breathing engines are receiving con-

siderable development effort in the U.S.
Most liquid rocket engine manufac-
turers are well along with systems using

fluorine as an oxidizer and either hy-

drogen or ammonia as a fuel. These
propellant combinations are near the

top of the specific impulse list for

chemical propellants.

Estimates are being made that full-

scale fluorine motors will be well into

the flight test stage within two vears.

Some chemical companies have already

built special trucks to transport fluorine

by highway and truck load quantities

are now being used with experimental
engines. Payload weights will rise

steeply when these high energy propel-

lants are available and building manned
orbital stations will be more practical.

The only high energy fuel nearing

the operational stage for air-breathing

engines are boron based fuels. Callery
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Chemical Company and Olin Mathie-

son have both built plants to produce a

boron fuel that is as easy to handle

and non-toxic as gasoline. These fuels

will increase the range of today’s air-

craft about 40%. In new vehicles like

North American's WS-110A chemical

bomber the greater density of the

boron fuel will result in less volume and
increased performance for a given range.

Even though construction is under

way to prepare plants to prodnee the

new fuel the total estimated production

capacity is not large. It would be
enough to keep a bomb group of about

'0 planes operating. Therefore, it would
seem that the boron fuel would prob-

ably not be used during all of a given

flight.

Also at present it is not possible to

use boron fuel in a turbojet because of

its solid combustion products W'hich

damage turbine blades. They arc satis-

factory. however, in afterburners and
rockets.

The immediate future for nuclear

powered aircraft is not very clear. At
the moment it looks as though the

U.S. program will be accelerated, as

certain segments of Congress arc said

to have rather definite information

that Russia is rushing the construction

of an atom-powered plane.

Concern among the lawmakers is that

Russia will reap another propaganda

coup if they are the first to fly such a

machine.
Not all U.S. observers who follow

Soviet activity closely are in agreement

that the Russians are pushing the

atomic aircraft.

Some informed opinion indicates

that the U.S.S.R. never expends large

amounts of money or man-hours on a

project that is not virtually certain of

This pattern has been followed

closely in the past and the large rockets

which launched the Sputniks are cited

as examples. These rockets were the

product of many years of step by step

development through smaller rocket

projects. The immense effort necessary

to design the large fockets was not made

until the successful completion of the

work was assured.

Security has been eased somewhat
around the U.S. atomic plane program

and no hint has been given concerning

a major discovery in materials or design

technique which would indicate that a

high performance aircraft can be ex-

pected in the near future. The weight

problems surrounding the nuclear-

powered aircraft are formidable. An
atomic submarine, for example, has a

power loading (pounds of vehicle

weight per horsepower) of about 1 50

and for a sonic bomber the value must
approach 4.

Problem of finding a shielding ma-
terial light enough for such an aircraft

has not been found. Technique of

dividing the shielding between the re-

actor and the crew's quarters cuts down
on required shield weight but the crew

and the equipment in the aircraft get

a sizable radiation dose. This shortens

the service life of the aircraft and limits

the time that a man can serve around

such vehicles.

In view of these problems it is pre-

dicted by most segments of the military

services and many manufacturers that

the only practical atomic aircraft will

be a low-powered, low-performance

plane with great endurance and use

fulness for anti-submarine warfare,

radar early warning, etc. Supersonic,

high-performance nuclear vehicles will

have to wait for lighter, more effective

shielding materials.

USAF made a significant decision

during 1957 concerning the type of

atomic engine to develop for aircraft.

The open cycle engine, which heats the

intake air by passing it directly around

the reactor, was continued while devel-

opment of the closed cvclc engine was

essentially dropped. 1 he closed cycle

type uses an intermediate heat ex-

changer and a liquid metal such as

sodium to heat the intake air.

General Electric is working on the

open cycle and Pratt & Whitney on
the closed. The Atomic Energy Com-
mission is continuing to support Pratt

& Whitney's project.

GOVERNMENT SPECIFICATION TUBING IN STOCK..
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THERE’S NO
SUBSTITUTE FOR

DEPENDABILITY....

DARNELLCS1S11KI
Save tyou T/fatey

RUBBER TREADS ... a wide choice of

treads suited to all types of floors, includ-

RUST-PROOFED ... by line plating,

Darnell Casters give longer, care-free life

LUBRICATION ... all swivel and wheel

bearings are factory packed with a .high

STRING GUARDS . . . Even though string

these string guards insure easy rolling at

Ibemattd

Jbafutell
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Symbolofa Reputation
... a reputation for integrity, for quality and

service . . . for advanced creative engineering

achieved by New Departure in over half a cen-

tury of precision ball bearing manufacture.

You’ll find this emblem is also symbolic of our
determination to continue, in the fullest meas-
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lution to all our customers, present and future.
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Human Factors Geared to Space Flight

Progress of the young science of hu-

man factors in flight can be measured

by the growing proportion of research

into behavioral aspects as studies of

the more purely physiological problems

begin to bear fruit in engineering and

development work. The apparent shift

in emphasis has been accompanied by
rapid expansion throughout the field.

Much of the credit for these trends

must be assigned to Sputnik and an-

other share must go to industry leader-

ship for accepting the human factors ap-

proach. The Soviet achievement was

unmistakable evidence that men will

inhabit vessels in space in the not-too-

distant future. It also impressed the

general public with the lagging pace of

our own efforts in this direction.

Industry acceptance, at first hesitant,

is now so complete that nearly every

engineering department has its human
factors group. A professional associa-

tion known as the Human Factors So-

ciety of America has been formed and
in the first three months of its exist-

ence. its membership passed 200.

Hie certainty of space flight and the

public support now available for it is

drawing much of the advanced re-

search effort in this direction. Most
experts in the field no longer regard sur-

vival in the hostile environment of

space as a critical problem—at least for

flight durations up to several days.

Cosmic Radiation

lire danger of cosmic radiation has

been downgraded on the basis of data

gathered in upper atmosphere rocket ex-

plorations and the Man High II balloon

flight of USAF’s Dave Simons. Much
of Dr. Simons’ 32-hour flight was spent

at altitudes in the vicinity of 102.000 ft.

with only about 1 % of the atmosphere's

mass to shield him from a respectable

cosmic bombardment. I lie radiation

count indicated that even without the

scanty shield, it would take something
like 2,000 years to accumulate an

Atomic Energy Commission career dos-

agc.

The task of designing a canned, sur-

vivable environment has largely been

completed by the Navy in its develop-

ment program for nuclear powered sub-

marines. The air regeneration systems

of the Man High balloon gondolas

embody some of the Navy solutions.

Temperature control does not seem too

difficult since the space vessel should

absorb heat on the sunlit side about as

fast as it radiates it on the dark side.

While estimates of the chance of sur-

vival are generally optimistic, there is

more controversy as to whether man

weightlessness experiment.XMC-2 full pressure suit is worn during

can function properly in space. USAF,
which has top authority on all an-

nounced programs, says yes, insisting

that no man-made equipment can sup
ply the same capability for equal weight.

Man is a reliable sensor for a variety

of inputs. The sensitivity of his eyes

and cars arc close to theoretical limits

for resolution of a physical system.

With illumination in the radiation spec-

trum from 4.000 to 7,000 angstroms, he

can sec form and color and is seldom

deceived by unusual perspective. The
rods and cones of the retina may react

to less than five quanta of energy. The
most intense visual signal he can receive

is about 100 million times as great as

the least intense. His eye can detect

an object which subtends a visual angle

of as little as one-half second of arc.

This means that under ideal conditions

it would be possible to see something

with a diameter of is in. at a distance

of a half mile.

The energy in the smallest percep

tiblc sound is only slightly greater than

that released by the random collision of

air molecules. The energy in sound

at the threshold of pain is 10 trillion

times greater. However, the frequency

range of perceptible sound is only from

about 20 to 20,000 cps.

As a computer man has the advan-

tage of a good memory for generalized

experience and the disadvantage of a

very poor one for recent sensory in-

puts. The human brain with its nine

billion binary elements has a very slow

access time compared to that of most

man-made computers but its ability to

draw generalized patterns from previous

experience for comparison with the

immediate situation makes it excep-

tionally good at relative evaluations.

Since this process of filling up storage

elements with new patterns and im-

proving old ones precedes the state-

ment of the problem, man has a dis-
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What’s special

about these

pneumatic controls?

Janitrol pneumatic controls are special be-

cause their reliability is proved in America’s

newest aircraft. And behind them is a design

team of sufficient size and experience to sup-

ply prototypes—fast—to meet rigid specifica-

tions, and to make production changes when

Multiple function actuation, pressure regu-

lation, and air control are often integrated

into a "package” that weighs less, takes up
less room than individual standard controls.

Choose from service-proved standard de-

signs, a simple or complex modification, or

set your own requirements.

Three of many types on production air-

craft: 1. Canopy seal regulator actuates me-
chanically by canopy movement—maintains
pressure in inflated seal, but releases instantly

foremergencyescape. Auxiliary port provided

for other uses. 2. Pylon tank regulator with

relief valve, maintains constant pressure for

fuel transfer. 3. High pressure anti-icing

valve, regulates bleed air pressure for use in

anti-icing systems.

Telephone or write your nearest Janitrol

representative for a proposal on your next

pneumatic control requirement.

Janitrol Aircraft Division, Surface Com-
bustion Corporation, Columbus 16, Ohio.

District Engineering offices: Washington,

D.C., Philadelphia, Columbus, Fort Worth,

Hollywood.

COMBUSTION SYSTEMS • HEAT EXCHANGERS • DUCT
COUPLINGS AND SUPPORTS • PNEUMATIC CONTROLS
HOT FUEL PRIME UNITS • PURGE GAS GENERATORS

WA\M-rrtoL.
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tinct edge in the solution of unforeseen

problems and he does his own coding.

Man can be taught to handle num-
bers but his time constants arc too long

to compete with man-made equipment.
Man’s muscles are versatile recipro-

cating motors with truly remarkable

fuel economy but their power output is

low and their response times are long.

Tlie back and legs can provide several

hundred pounds of force briefly when
properly applied and the arms are ca-

llable of bursts of over 50 lb. How-
ever. fine control is impossible at these

The fingers provide smaller time con-

stants than any other motor organs in

the body and even these are quite slow.

In highly developed skills such as typ-

ing, the maximum output rate is only

about 2 5 bits per second, corresponding

to five or six letters. To capitalize on
the relatively high response rate of the

fingers, a number of test aircraft have
been fitted with little "fountain pen”
control sticks and early results look

promising.

Man-Jamming

Unfortunately, all of man’s actions

are subject to a variety of interference

and innnnmg. Fatigue, anxiety, physi-

cal ills, overwhelming sensory stimuli

and the negative transfer of past learn-

ing in which similarities are more ap-

parent than real: all are in the category

of "noise." At present there is no
objective way of estimating the per-

formance decrement caused by these

The problem of measuring them and
getting a good correlation between
cause and effect plays a large part in

the thinking of the manv researchers

now going into the question of human
behavior in flight.

In Man High II, David Simons un-

doubtedly had a better opportunity
than anyone else has had of making a

subjective estimate of the effects upon
human performance now existing in

the totally hostile environment of space.

He and his staff at Holloman AKB are

now trying to put this estimate on a

more orderly and objective basis. What
he seeks is a measure of initiative and
creative imagination under specific cir-

cumstances.

The term he favors for this measure
is "creativity index.”

With other Air Force experts, he is

convinced that cost, isolation from
ground-based help and the importance

of scientific and military missions in

space will demand the utmost capability

of the crew. A creativity index, when
associated with the factors which in-

fluence it, would make it possible to

design equipment and plan missions in

such a way that the crew would reach

the critical point of the flight at the

'FOcphOft System

T-E HAS ONE FOR EVERY APPLICATION

To switch or check thermocouple and

resistance bulb circuits frequently

you need a flexible switching system

—

one that meets the varied require-

ments of many different circuits.

Thermo Electric’s wide variety ofcon-

nector panels and selector switches

are highly adaptable. One of them will

provide the right switching method

for your circuit. Industry-wide use

has proven their accuracy and
dependability.

Selector Switches

Rotary Are ideal for checking or

switching thermocouples or resistance

bulbs, or connecting one instrument

to a number of measuring points. For

flush-panel or wall mounting. Choice

of OFF to 6, 12 or 24 points.

Key Two or three-position keys.

Locking or non-locking construction.

For connectingmany sensing elements

to one instrument, or, transferring

them from one instrument to another.

Single cases— 12 to 144 points.

Push Button Provide convenient

ON-OFF checking of many tempera-

tures. Will also average temperatures

from a number of sensing elements.

Single cases— 12 to 72 points.

Connector Panels

Available in many sizes, shapes and

capacities. They provide a convenient,

centralized means of connecting ther-

mocouples to indicating, multi-point

recording or controlling pyrometers.

Panels are made with a variety of

plug-to-jack ratios—for all standard

calibrations. A 64 position panel

measures but 1314" x 1%".

Write For Bulletin 24-WS-C

TPtermo
Electric CO., INC.

SADDLE BROOK, NEW JERSEY

l> Canada: THERMO ELECTRIC (Canada) LTD., Braaiploa.Oat.
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A NEW CONCEPT FOR USAF TRAINING

Cessna’s T-37 now in operation

fits the new concept in USAF training:

an easier transition into jets

for Air Force Cadets.

Side-by-side seating,

combat flight characteristics

with handling ease

result in substantial

training savings.

peak of their usefulness.

In Simons' opinion, the most im-

ortant favorable factor will prove to

e motivation. If strong enough, it can

counterbalance almost any combination
of unfavorable influences. It is also

probably the most difflcult factor to

measure precisely. Ignoring the effects

of prolonged weightlessness which are

still unknown, the strongest unfavorable

influence is likely to be anxiety arising

from the crew member's knowledge that

his survival is completely dependent
upon the proper functioning of all of

tne space vessel's systems.

An allied approach to getting the

proper human capability already exists

in the form of USAF’s qualitative per-

sonnel requirements information pro-

gram. In the past the program has

dealt more with ground personnel, but

the approach has general applicability.

It is run by the Air Force Personnel

and Training Research Center of

ARDC and has been in existence since

1954. Its aim is to provide a talent po-

tential while Simons’ approach is in-

tended to maximize that potential.

The QPRI approach includes the set-

ting of personnel selection standards

and the development of training tech-

niques. It is already being applied to

orbital recoil and weapon systems.

QPRI has been used in about 50

weapon systems and has been credited

with an appreciable reduction in time
required to reach operational status.

X-1S Flight

The North American X-l 5 is ex-

pected to yield much human factors in-

formation, especially on the subject of

the pilot’s ability to control the aircraft

at extreme altitudes. It is likely to be
very influential in determining how and
to what extent the pilot will control an
orbital vehicle on re-entry and recovery.

Somewhat similar problems are al-

ready being encountered in operational

aircraft. Navy pilots flying the Chance
Vought F8U report difficulty with atti-

tude control at extreme altitude be-

cause the horizon is so low in the field

of vision that it makes a poor attitude

reference. As a result some pilots say

they are on instruments almost con-

tinuously regardless of the weather.

They are also beginning to suffer from

empty field myopia, in which the eyes

automatically focus on a point at a dis-

tance of about one vard because of the

absence of visual references.

F8U operations are producing curi-

ous experiences with acceleration. Dur-

ing instrument flight, heavy G loads in

turns tend to disorient the pilot. Below
a certain value G loads cause a conflict

between visual and acceleration cues

and there is some variation among pilot

reactions. But at very high loads ac-

celeration cues predominate and pilots

have difficulty responding to instru-

ment presentations.

Pilot reports such as these are gen-

erally regarded as a valuable basis for

further design but there has been much
difficulty in evaluating them because

of the differences in language used to

describe similar experiences. Scientists

at NACA’s Ames Laboratory have sug-

gested a standardized adjective rating

system to get better correlation of pilot

opinions.

Industry experts feel that the pros-

pects for safe ejection from aircraft at

high speeds still are unsatisfactory but

that acceptable solutions are in sight

as a result of recent engineering and
development work. With current

equipment, escape is critical at low
altitudes or at those above 35,000 ft.

At speeds above 450 kt. less than
50% of ejections arc successful.

Problem of cutting windblast and
easing deceleration of the pilot after

ejection is well on the way to solution,

but longer deceleration raises minimum
safe escape altitudes. During the past

six or seven years, speeds have increased

at the rate of 100 to 200 kt. per year,

which also increases the time and alti-

tude required to decelerate the escaping

pilot. If minimum escape altitude con-

tinues to increase linearly with speed,

it will be necessary to eject from 200,-

000 ft. at Mach. 6.

DYNAMIC
ALTITUDE

SIMULATOR
FOR TEST AND EVALUATION
OF FLIGHT CONTROL
EQUIPMENT AND
INSTRUMENTS

Simulates actual altitude
conditions of high performance
aircraft or missiles in flight

Range— minus 1,000 to 80,000 ft

Max rate - 50,000 ft/min

Max response 10 cps

CALIFORNIA TECHNICAL INDUSTRIES
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GYROSCOPES:
Their Strange Properties Changed Our World

Nearly 50 years ago Elmer Sperry trans-

formed a child's toy into a practical gyro-

compass. In a major scientific break-through,

man had harnessed the gyroscope’s unique

ability to maintain the direction of its rota-

tional axis and also its strange behavior when

this axis is disturbed.

This historic achievement touched off a

series of Sperry developments in gyroscopics

which revolutionized marine navigation,

gave new horizons to the airplane, andopened

the door to outer space. For the marine
gyro-compass was soon followed by the first

automatic pilot for aircraft and the first

guided missile, both introduced by Sperry.

Through the years, new and improved

gyro instruments, controls and systems by

Sperry became essential equipment aboard

ships and planes. By World War II, they

had also become essential to our defense.

Guiding and stabilizing bombers, fighters,

battleships, submarines, tanks and torpedoes,

the gyroscope also made possible the first

bombsight and the first automatic computing
gunsight for ships and aircraft.

The gyroscopes of today—refined, modi-

fied and adapted past all resemblance to

their ancestors—arc widely employed as key

elements of precision devices on land, at sea

and in the air. In Sperry’s modern labora-

tories unique new gyroscopes are now being

developed and produced to meet the chal-

lenges of tomorrow.

Jp[UHY_ COMPANY

DIVISION OF SPERRY RAND CORPORATION



FISCHER & PORTER

TURBINE FLOWMETER

BREAKS THROUGH

CALIBRATION BARRIER

1M
Performance curves for conventional turbine flowmeters

Re-calibrating for every change in fuel can get to be a very real

barrier to metering efficiency. Conventional turbine flowmeters
require a separate calibration curve for each change in viscosity.

But F & P turbine flowmeters use the same calibration curve for

all viscosities: one meter . . . one calibration . . . handles all

fluids. Dismantling and reassembly for inspection do not affect

the calibration in any way.

All-viscosity calibration plus long linear ranges, rapid transient

response, simple rugged design, and insensitivity to meter
attitudes and piping configurations make this flowmeter the
ideal building block for missile fuel metering and engine test

systems. Write for new Catalog 10C150. Fischer & Porter Co.,

5138 County Line Road, Hatboro, Pa. In Canada, write Fischer
& Porter (Canada) Ltd., 2700 Jane Street, Toronto, Ontario.

FISCHER & PORTER CO.
Complete Process Instrumentation
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ON GUARD IN CANADA... IN EUROPE...
AND FOR THE FUTURE...THE AVRO ARROW

From the first flight of the Mark I CF-100 in 1950,

the development and performance of this all-weather

interceptor for the Royal Canadian Air Force has

won for it the role of front line defender in North
America and Western Europe.

The Avro Arrow, recently unveiled, begins an inten-

sive pre-flight testing program. Under development

for the interception role of the RCAF in the new
North American Defence Command, the Arrow will

have supersonic mission capabilities.

AVROAIRCRAFTLIMITED
MALTON, CANADA

Ci'c'e
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Peak Earnings Cut by Restrictions

The aviation industry hit a post-war sales peak of $11.5 billion in 1957,

but accelerated effects of the continuing technological revolution and restric-

tive and disruptive government policies reduced net earnings and posed grave

problems for 1958.

Total sales jumped about $2 billion over the previous 1956 peak of $9.5

billion, with the commercial portion of the 1957 total rising to $2 billion—

about 18% of total sales. This compares with about 11% commercial busi-

ness and 89% military revenues only two years ago.

Despite the record 1957 sales, profits continued to decline on a percent-

age basis, returning only 2.4% gross sales in 1957 compared with 2.9% for

1956.

the industry entered 1958 with a

backlog of S17.5 billion on its order

books with nearly $3 billion of this

accounted for by commercial business.

Emplovment reached a post-war peak

of 914.000 by mid-1957 but receded

rapidly during the fall and is expected

to level off at about 800,000 workers by

the first quarter of 1958. Surplus of

engineering personnel developed during

last fall for the first time in 10 years,

but the increased emphasis on research

and development in the field of space

technology and advanced type missiles

started the engineer and scientist hiring

rate on the upturn early in 1958.

In addition to the $17.5 billion back-

log, the aviation industry faced brighter

prospects for 195S due to an increased

defense budget with virtually all of the

increased funds being devoted to re-

search and development and procure-

ment of advanced type aircr ft nissile

and avionic equipment. The Fiscal

1959 defense budget as originally sub-

mitted to Congress by President Eisen-

hower in mid-January called for $10.4

billion in new contracting authority in

these fields plus $2.2 billion for research

and development. In addition, a $1.2

billion supplemental defense appropria-

tion request for Fiscal 1958 was rushed

to Capitol Hill with indications from

Defense Secretary Neil II. McElrov

that further supplemental would be
submitted to push development and
procurement of key aircraft, missile and
avionic hardware.

The aviation industry entered 1957
at a high level of activity with prospects

for the continued stability that had
characterized the industry during the
post-Korean years. An orderly and well-

planned transition program had been
established to integrate the new family

of missile weapons into the airpower
program. A decline in aircraft produc-

tion during the next three years was

planned as rising production of missiles

for operational use was anticipated.

Under-Financing Peril

Some elements in Congress and the

technical press had been warning both

the industry and the Pentagon for

more than 18 months that this element

of stability was an illusion because of

the continuous under-financing of the

Defense Department budget. These
critics warned that a day of financial

reckoning would arrive soon because

the Defense Department funds re-

quested by the President and appro-

priated by Congress in prior years were
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EXPENDITURES FOR MILITARY AIRCRAFT IN 1957

insufficient to finance airpower prom-
ised by the executive branch.

This day of reckoning arrived in July

1957 when, at the start of the new
fiscal year, it became evident that de-

fense spending to maintain the prom-
ised programs would run at a higher
rate than calculated by Pentagon fiscal

planners and possibly exceed the statu-

tory national debt limit.

Restrictions

This realization triggered a scries of

abrupt and drastic actions by the

Pentagon planners that came close to

wrecking the aviation industry finan-

cially; delayed the modernization of the

airpower forces in being by at least two
years; prevented initiations of any vital

new research and development pro-

grams, started an economic recession.

These actions included:

• Production cutback and stretchout of

about 25% across the board, including

such vital programs as the B-52 bomber
the KC-135 jet tanker, the P-1 01 long
range interceptor and many others.

• Cutback in research and develop-

ment funds already authorized.
• Elimination of ail overtime work and
demand fora 12% across-the-board cut
in industry overhead.

• Moratorium on payments for cither

work in progress or completed work
until March, 1958.
• Action by the Renegotiation Board
to demand return of profits on prior

years operations largely earned bv su-

perior performance under incentive

type contracts already approved by an-

other branch of the government.

It is hard even now to describe the

chaos created during the summer and
early fall by these hasty and ill-con-

ceived actions or to compile an accurate

total of the damage to our national

defense effort and general economic
strength.

These policies were formulated at

the same time the Soviet Union was
successfully flight testing its intercon-

tinental ballistic missile over a 4,000
mi. range and were having their most
serious impact at the time the Russians
successfully launched the first Earth
satellite in October. By the time Sput-
nik II went into orbit in November,
the unreality of this U. S. defense econ-

omy program became apparent at even
the highest levels of the government
and steps were slowly taken to reverse

the trend.

'Hie new defense secretary, Neil IT
McElroy, who in October succeeded
Charles E. Wilson, a proponent of the
cut-backs and under-financing policies,

took almost immediate action to re-

store the research and development
cuts, assured the industry that the U. S.

government would pay its legally con-

tracted debts on time and explored

possibilities of accelerating develop-

ment and production programs for key

weapon systems.

Production of military aircraft con-

tinued to decline in 1957. to just over

5,000 units from 6,800 in 1956. Com-
mercial aircraft sales, which topped S2
billion for the first time in history, re-

sulted from production of 6,850 air-

craft of which about 305 were airline

transports with the remainder business

flying aircraft and helicopters. Missile

production was on the rise during 1957
and, during 1958, is expected to ac-

count for about 33% of the total in-

dustry sales.

By the end of 1958 the missile back-

log will rise to about half of the indus-

try's total in unfilled orders.

Technological Revolution

The problems posed by the continu-

ing technological revolution in flight

will add a heavy strain to the research,

development and production capacitv

of the industry during 1958 and the

years following.

During the immediate post-war

period this revolution was concen-

trated mainly in the propulsion field as

the gas turbine and rocket were added
to the reciprocating engine, but the

main line of development was still con-

centrated on manned flight vehicles.

During the past five years, the develop-

ment of unmanned flight vehicles

covering the whole spectrum from air-

to-air missiles to intercontinental bal-

listic missiles has been added to the

development load.

Now an even broader and more im-

portant area of the technical spectacle

has brightened with an urgent require-

ment for the exploration of outer space.

'Ihe rapid development of its capacity

in space technology will impose a re-

search and development expansion on
the industry that will perhaps be larger

and more complex than the entire field

of aircraft and missiles have required

to date.

Since the end of World War II,

the aviation industry' has invested more

Defense Department Expenditures
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than SI billion of its own earnings in

research and development facilities and
already plans to invest at least an-

other billion during the next five years.

However, this planned SI billion in-

vestment in private research and de-

velopment facilities appears extremely

conservative in view of the require-

ments developing. The big limitation

of how fast industry can shoulder this

burden and progress lies in the finan-

cial policies of the government which
are making it increasingly difficult for

industry to earn a return on its sales

sufficient to provide enough funds to

finance these research and development
facilities at the rate required by our

technical race with the Soviet Union.
In its post-war research investment the

industry has contributed more than

SI 00 million in the ballistic missile

field alone.

Next to the enormous research and
development problems of the future,

the industry is facing an acute prob-

lem in its current weapons production

programs. Most of these programs
have been cut back or stretched out

to the point where they represent a

minimum rather than near maximum
effort possible with existing facilities

and personnel. There is no indication

in the increased defense budget that

these cutbacks will be restored or the

stretchouts cased. This means the in-

dustry will be producing weapons at

an increasing rate of obsolescence and,

as the technical race with Russia grows

more acute, the industry will find itself

in an increasingly vulnerable position

against public and congressional criti-

cism of the quality of its products.

New Policies Required

There is a growing feeling in the

industry and some thoughtful quarters

of the government that it is unreason-

able to expect development and produc-

tion of hypersonic weapons from a

government regulatory system that was
organized primarily to handle the pro-

curement of battleships and cannon.

Among the critical areas in which mod-
ern government regulatory policies are

required more in keeping with the tasks

demanded of the industry arc:

• Limitations of the allowance of re-

search and development costs.

• Restriction on earnings to the point

where adequate research and develop-

ment facilities cannot be privately

financed.

• Military usurping proprietary rights

of contractors.

• Reduction of progress payments to

contractors even though work involved

has been completed.
• Conflict between current administra-

tion of the Renegotiation Act and the

procurement policies of the Defense

Department.

Aircraft Deliveries in Thousands of Planes

Production and Related-Worker Employment
(in thousands)

U. S. AIRCRAFT INDUSTRY
Acft.

108 2

10-1 -1

9a 5

105 9

126 5

63 7

40 0

13 2

10 4

7.6

5,5

Equipment
101 5

95 3

89 8

89 3

62 7
38 3

22 1

Total Employment

957’ 537 5 174 3

956 499 1 1656

954 497 8 166 8

953 479 1 177 3

952 425 9 138 8

951 313 3 90 8

950 188 4 55.8

45 8

25 2

15 9
81 6
48 8

29 3

878 1

805 6

790 3

660 7

463 6

281 8

Average Hourly Earnings

1957- $2 .35 $2 39

1956 2.27 2 .28

1955 2.17 2 17

1954 2 08 2 09

1953 1 99 2 03

1952 1 87 1.98

1951 1.75 1.89

1950 1.622 1 696

SOURCE: Bureau of Labor Statistics.

of Production Workers

$2 35 $2 37 $2

2.27 2 29 2.

2.18 2.17 2,

2 09 2 07 2.

203 1.99 2

2 05 1 88 1

1.93 1 80 1.

1.743 1.698 1.6
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The P&H IVP-80 — world's largest power-elevating positioner—
only welding positioner made that can power-elevate 40-ton weldr

Savings come big when you use P&H welding

positioners in your welding operations. Here’s

proof — the results obtained by using a P&H
WP-80 positioner in welding the power-shovel

frame shown above:

The weldment is 12 ft. wide, 35 ft. long, 3% ft.

high, and weighs 59,000 lbs.

Downhand welding permitted depositing much
heavier first-run beads, thus eliminating stringer

beads. The number of passes in most cases
dropped from three to one. The result: a cut of

90 hours in welding time alone

!

And the number
of crane lifts was slashed from 32 to 9.

With the WP-80, work interruptions dropped

sharply — safety was greatly improved. That’s

because, once the piece is secured on the posi-

tioner, the operator can position it at any angle

quickly and easily by remote control.

P&H offers you a complete line of welding posi-

tioners in capacities from 500 to 100,000 lbs. —
with variable speed, if you desire. For more facts,

get a copy of “What you should know about
welding positioners.” Write to Dept. 309H,Har-
nischfeger Corporation, Milwaukee 46, Wisconsin.

HARNISCHFEGER
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ARTIST'S CONCEPTION of Goodyear escape capsule being ejected from futuristic aircraft of about Mach -t speed range. Small chute

Military Boosting Escape Programs
By George L. Christian

Dayton, O.—Development of aircraft crew stations, the heart of the entire

vehicle, has threatened to lag—and sometimes has conspicuously lagged—

behind the rapid strides being made to increase new planes' performance

capabilities.

To combat this dangerous deficiency. Air Force’s Wright Air Develop-
ment Center here is attacking with increased vigor the manifold problems

of making crew stations and escape systems compatible with new high per-

formance aircraft and manned space vehicles. Dual purpose is to make
crewmen comfortable, therefore capable of maximum efficiency during flight

and to provide them with maximum chance of survival if escape becomes

necessary.

Latest USAF programs to develop

adequate escape systems and corrollarv

equipment range from improving es-

cape systems for todays’ Century Series

fighters to proposing encapsulated es-

cape methods for such advanced aircraft

as the F-108 and WS-110A to studying

safe and practical escape systems for

manned vehicles travelling at orbital

speeds and altitudes.

Anomaly to this pattern is the very

high performance X-15 research plane.

In spite of its potential speed of

Mach 5-7 and altitude capability of 200-

300 miles (AW Feb. 3, p. 26), the

plane is equipped with a standard type

of upward ejection scat.

Among USAF agencies engaged in

escape system research are WADC’s
Special Projects Branch, Aircraft Lab-

oratory; Crew Station Branch. Opera-

tional Development Division and Aero
Medical Laboratory.

Special Projects escape system dcrcl-

opment plan can be compared to a

three-stage missile.

• First stage of the plan is to give cur-

rent fighter ejection systems the capa-

bility of boosting a crew member out

of the aircraft while it is still on the

ground. The off-the-runway ejection

system, which will eject a pilot safely if

an emergency develops during takeoff

or landing, is now going into all jet

aircraft equipped with upward ejection

• Second stage is to encapsulate crew

members of high speed, high altitude

aircraft to afford them the necessary-

protection against low atmospheric pres-

sure, wind blast and cold in case they

have to abandon their aircraft. A three-

pronged research and development pro-

gram is currently under way in this area.

Goal is to eliminate the necessity of

crew member wearing the increasing

number of cumbersome protective gar-

ments, awkward helmets and other

gear which so radically restrict his abil-

ity to function that many fliers refuse

to wear such items as pressure suits. An
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Designed for

Dependability
Newest trainer uses proven

WEST1NGH0USE turbojet

Within the last few weeks, the North American Aviation T2J-1

all-purpose jet trainer made its first flight at Port Columbus,

Ohio. A Westinghouse J34 jet engine was the logical choice to

provide the dependable power required for student pilots

meeting the challenges of learning jet flight techniques.

The J34-WE-46 is an improved model of the basic J34 design

which has accumulated over two million hours of actual flight

operation. During this time, the engine has earned a reputation

for combat reliability, serviceability and ease of maintenance.

Its long overhaul life and high resistance to foreign object dam-

age are further reasons why the J34 is an ideal power plant

for workhorse-type applications.

The admirable service history of the J34 engine series proves

the dependability of design, engineering and production at

Westinghouse Aviation Gas Turbine Division, P.O. Box 288,

Kansas City, Missouri. j-54045

YOU CAN BE SURE . ..IF ITS

Westinghouse



Streaking through the skies at supersonic speeds and alti-

tudes above 50,000 feet. Convair's B-58 Hustler -the U.S.
Air Force's supersonic bomber — packs a lethal punch in its

powerful delta-winged body.

Designed, developed and built by the Convair Division

of General Dynamics Corporation, under the Air Force’s

weapon system management concept, the B-58 is truly a

remarkable engineering achievement.

Bridgeport is proud of playing a pprt in helping to bring

.this bomber of tomorrow into being by supplying high-

strength aluminum extrusions and forgings used in the

Hustler.

This new Convair bomber is another of the many military

and commercial aircraft in which Bridgeport aluminum is

used. It gives added recognition to the dependable service

Bridgeport supplies in furnishing high-quality aluminum
extrusions and forgings to meet aircraft requirements.

For prompt, dependable service on your requirements,

just call the Bridgeport Sales Office nearest you.

f<yi tfoa, vefiu newaif m.

Hill l)Gi:PORT. ALUMINUM

186
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function. Metal key linking the para-

chute rip cord to the scat strap broke.

As a result, when pilot and seat sepa-

rated after ejection, the rip cord was

not pulled. Pilot, noticing the trouble,

pulled the arming knob to deploy the

'chute, but the built-in 2-second delay

did not allow sufficient time for the

parachute to open and save the pilot.

• F-102 (”°), the single ejection made
from this type of plane occurred when
the aircraft was in a steep, high speed

dive towards the ground. Pilot ejected,

but too late.

Score of the five non-fatal I'- 104 1“" “)

bail-outs is excellent. WADC techni-

cians would not speculate whether

there was any relation to the plane's

perfect ejection safety record and the

fact that, of all the Century Scries

fighters, it is the only one equipped
with a downward, instead of upward.

First and only successful supersonic

bailout in the U. S. was made by North
American’s test pilot George Smith
while living an F-100 (AW Nov. 14,

1955, p‘. 14).

Capsules a Must

Maj, Andrew G. Maysc, who lie-ads

up the Crew Station Branch, Opera-

tional Development division, at WADC
cmphaticallv told Aviation Week that

"the capsule concept is a must. ... It

is ridiculous to load up a pilot with

emergency personal equipment which

appreciably reduces his performance ca-

pabilities the entire time he is in the

cockpit, especially when the emergen-
cies against which he is being protected

occur so seldom. After all, a Nary
submariner does not don a diving suit

each time his craft submerges. Surviv-

able environment should be built into

the vehicle, not loaded on a man's
body.”

New aircraft, such as the YF-10S
long ranee interceptor and WS-110A
chemically-fueled supersonic long range

bomber - both being built by North
American—will incorporate capsule es-

cape systems. Capsules may also be
fitted into upcoming production models
of Convair's supersonic B-58 Hustler
and an improved version of the com-
pany's F-106, if it is built.

Many problems face the designers

of escape capsules which must separate

cleanly from aircraft flying at super-

sonic speeds and at great altitudes. Air

Force spokesmen listed these as the

three most important:
• Provide physical clearance between
capsule and plane.

• Avoid subjecting the capsule to nega-

tive lift which might disable the crew-

• Eliminate violent oscillations beyond
human endurance by providing adequate
stabilizing means. Whether stabilizing

HE L!-COIL CORPORATION
a: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S„ Toronto 18, Ont.
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_ technological

Covering the advanced needs of

industry and defense is today’s big-

gest technological job.

GPE has brought together, under
one umbrella, broad physical
resources plus a remarkably creative

group of scientists, engineers and
technicians. Its co-ordinated skills.

knowledge, experience and produc-

ing facilities cover more than a dozen

industries.

Each company in General Preci-

sion Equipment Corporation works
close to the frontiers of science in its

specific fields. Working together, they
have rolled up an impressive record

bumbershoot

of achievement in new and often

uncharted technological areas.

If your needs are in controls, sys-

tems engineering or automation,
you’ll find some eye-opening answers
in this highly integrated research,

design, engineering and manufactur-
ing group.

GENERAL PRECISION EQUIPMENT CORPORATION

Address inquiries to:

General Precision Equipment Corporation

’chutes, fins or vanes are the answer is

still an open question.

It is apparent that at very high alti-

tudes of 80,000-100,000 ft. or more,

no such simple devices as drogue
'chutes, fins or vanes can be used for

stabilization since the air is too thin to

allow such acrodvnamic devices to be
effective.

Three Capsule Variants

Special Projects technicians listed

these three research and development
capsule projects:

• Canopy escape capsule developed by
Stanley Aviation Corp. (AW May 27,

1957, p. 78). System uses the plane’s

canopy as an integral part of the cap-

sule. When the pilot pulls the emer-
gency handle, he is swiftly and auto-

matically drawn into the capsule which
seals itself along the floor line and
breaks away from the plane. Company
is currently delivering 10 units to

Air Research and Development Com-
mand’s supersonic SMART track at

Hurricane Mesa, Utah, for extensive

testing.

• Encapsulated seat capsule being de-

veloped by Goodyear Aircraft Corp.

System protects the crewman by slam-

ming three overlapping, scaled seg-

ments in front of him very much like

a medieval knight dropping the r iser of

his helmet into place. Segments are

hinged to the seat’s sides and are nor-

mally telescoped one inside the other

across the top of the seat.

Company has completed preliminary

design of the project and has built a

full-scale mock-up. Steps are now being

taken to wind tunnel test a l/20th scale

model and conduct dynamic testing on
a 1th scale model of the capsule. Good-
year has also completed preliminary sta-

bility tests with a 1 /20th scale model
on its own small launching track with

satisfactory results.

• Nose capsule under development by
Lockheed Aircraft Corp. System is

based on the concept of making the en-

tire nose of a plane a properly condi-

tioned capsule which would break awav
from the rest of the airframe in ah
emergency. Lockheed is completing
preliminary design work and is sched-

uling wind tunnel tests.

Bell's X-2 used such an escape system.

When Capt. Apt's fatal accident oc-

curred the nose separated satisfactorily

from the X-2. However, since the cap-

sule was only equipped with a stabiliza-

tion and deceleration chute but no re-

covery 'chute. Apt was forced to try to

bail out of the capsule after separation,

which lie failed to do.

WADC officials point to an ironical

twist in Apt's accident. They say that

the cockpit was sufficiently intact to

assume that he might have survived im-

pact with the ground had he not rc-

• MANUFACTURING
leased his belt and harness in his at-

tempt to bail out of the capsule.

Testing capsules in an environment
and at speeds which reasonably dupli-

cate the conditions under which thev

could be expected to be used poses
problems.

While the SMART track has a

maximum speed capability of about
Mach 5, it can only be used to speeds
slightly exceeding Mach 2 for capsule

testing. Above Mach 2 air pressure im-
poses more than 7.500 q on the capsule

due to the track’s low altitude. It

would be unrealistic to subject the cap-

sule to greater q forces because, if a

pilot needs to escape at speeds exceed-

ing Mach 2, he almost certainly will be
at a high altitude where thin air re-

duces q forces imposed on the capsule's

structure.

Since it is also impossible to consider

flying at speeds of say Mach 4 to test

capsule ejection and behavior Special

Projects technicians are developing a

program to have a missile launch a cap-

sule containing an anthropomorphic
dummy.

Initially technicians arc thinking of

testing a missile test capsule within

the performance envelope of the X-l 5.

They cited this possible pattern which
the program might follow. Start might
be made with a B-58-type pod fitted

with a capsule. First the pod would be
launched unboosted, then boosted,

then programmed to climb to very high

altitudes.

After these test programs have been
worked out satisfactorily, the final step

of ground launching to very high alti-

tudes and speeds, which finally come in

the orbital class, will be undertaken. As
the engineers said, “we are now in the

market for a missile to test escape cap-

sules."

Rocket-Boosted

Capsules for manned orbital and
space vehicles will be highly sophisti-

cated escape systems. They will have
to be capable of being rocket-boosted

to push them away from the vehicle,

will have to rely on nose cone exper-

ience to be able to re-enter the atmos-

phere without undue heating and be

capable of sufficient stability to avoid

subjecting its occupants to fatal G forces

or oscillations.

WADC officials say that when they

have assembled all the data pertinent

to the capsule—operational envelope,

instrumentation, dimensions, etc., they

will submit them to Air Research and
Development Command which al-

locates missiles for test purposes. It

will also coordinate the work of all

agencies wishing to use missiles for test

purposes so that as many individual

tests as possible arc conducted on each

missile to save time and money.
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100 POUNDS OPAWJKKLABLE
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WITH AN EYE TO THE FUTURE
Kearfott's unique capabilities, the result of a decade devoted to
creative design and quantity production of inertial guidance sys-

tems and components, assure you of the performance and reli-
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U S. Civil and Military Rotary-Wing Aircraft
• SPECIFICATIONS

Leading Foreign Aircraft, Military and Civil
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Exide Missile Batteries are available on short

notice in a number of types and sizes. Write for

catalog and engineering data. Missile Applications

Department, Exide Industrial Division, The Electric

Storage Battery Company, Philadelphia 2, Pa.

Details of missile development are secret and can only

be discussed on a "need to know” basis. But when it

comes to missile component reliability, it’s no secret

that Exide has the most experienced engineering team

and the best laboratory facilities in the industry.

Circle Number 202 on Render-Service Cord
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AVIATION WEEK, March 3. 1958 209



« SPECIFICATIONS

Leading Foreign Gas Turbines

Mimifacluvar Basit Data P r̂a„M „
J

1

|

f

1

1 I

! i

!

f 1 i y«w
Irlfl if III I 111

«ir 1“" 111 i Sit il IS I
i ; sssskt-

H'lii-CdombtalSeint)

|f- i i ill 1 1
|. |:| Buses

1P“
11” 1 1

I j11 Il—
•a*”—

SiL K. ! \ "J ” j;li

I 1

I ! HteSUft

«• CW . *| *
|

i.M r.o ia ,1 so

Tri
lB

V,n sk
ACFP “iKnLSSil lurbopr* cat®. - cqoKl'ahaft 6 ESSE'— K^iSSr’

AVIATION WEEK, 3, 1958 211



...Dependable

Aircraft

Power

Continental Motors and its CAE subsidiary are

successfully meeting a wide variety of aircraft

power requirements. Dependable Continental

engines of piston or turbine type now power not

only leading makes of fixed wing utility and trainer

aircraft, but modern high-performance helicopters

as well. Engine-building experience dating from

1902 clinches the “rightness" of the engine with

the Continental name.

FOR TURBINE INFORMATION, ADDRESS:

CONTINENTAL AVIATION & ENGINEERING CORP.
12800 KERCHEVAL AVE., DETROIT 15, MICH.

FOR RECIPROCATING ENGINE INFORMATION, ADDRESS:

CONTINENTAL MOTORS CORP*
205 MARKET ST., MUSKEGON. MICH.

-Jloak cUteaA^»join the oil {ptee-
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51,000 hours and 3,000,000 miles

WITHOUT AN ENGINE FAILURE

...that’s the extraordinary

record off Franklin engines in

Bell helicopters operated by

Chicago Helicopter Airways

Chicago Helicopter Airways has flown Frank-

lin-powered Bell helicopters for 10 years in its

pioneer helicopter air mail service in amassing

this dramatic proof of Franklin engine reli-

ability. These flights have carried more than

24,000,000 pounds of mail. 96% of all sched-

uled flights have been completed. There has

not been a single accident during the entire

period. Over the years, precautionary landings

have been made, but there has never been a

case of complete loss of power.

Such phenomenal reliability is perhaps the

greatest single reason why Franklin has built

more helicopter engines, by far, than all other

makes combined.

Aircooled
Motors
AIRCOOLED MOTORS, INC.

SYRACUSE, N. Y.

Cird© Number 147 on Reader-Service Card

U. S. Reciprocating Engines
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Now, from CLEMCO
AERO PRODUCTS, INC.

THE COMPLETE PERFORMANCE DETAILS

OF THE MOST EFFICIENT

ROTARY ACTUATOR
IN HYDRAULIC HISTORY!

CLEMCO con build to s

COMPARE.
THEN COME TO CLEMCO!

AERO PRODUCTS,IRC
21 0 E. Manville St., Compton, California

lit your specific application.

• Efficiency greater than 95%

!

• Less Leakage!
• Less Weight!

Less Backlash

!

Smaller Envelope!

industry with the following:

ROTARY ACTUATORS
POWER STEERING UNITS
FLUTTER OAMPERS
MISSILE FINS AND SPARS

PROPRIETARY DESIGNS OF
HYDRAULIC AND PNEUMATIC
UNITS FOR MILITARY AND
COMMERCIAL AIRCRAFT
AND MISSILES

216
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Leading Foreign Rotary-Wing Aircraft
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Avionics...*

Missiles are test fired for only one purpose: to obtain

data that will help build better missiles. If the test

does not yield this information it must be considered

unsuccessful — regardless of how well the "bird"

performed.

Telemetry, consequently, assumes a vital role in the

development of the missiles so necessary to our de-

fense program. There is no other way to collect and
preserve the oil-important data from unmanned and
unrecoverable test vehicles.

Radiation, Inc. is a pioneer in the design and devel-

opment of advanced telemetering systems. We built

the first practical PCM system, with its integral high-

speed digital data processing equipment . . . and the

long-range automatic -tracking telemetry antenna

systems for the AFMTC ICBM range.

From tiny airborne transmitters to complete ground

stations, we have the capability to solve your prob-

lems in telemetry and associated fields. Write today

for illustrated brochure showing the experience,

facilities, and capabilities of Radiation, Inc.

Pi RADIATIONo INC.



Four new

XEEMCo)) ELECTRICAL ENGINEERING & MANUFACTURING CORP.
4612 Weil Jefferton Boulevard, Lor Angela. 16, Califomia-Telephone Republic 3-0151

DESIGNERS AND PRODUCERS OF MOTORS, ROTARY AND LINEAR ACTUATORS... EXCLUSIVELY!

Designed by EEMCO for extremely high altitude
"

'h ambient temperature capacity to
“

' pable ol unusually high165£T. Type^D-

aMsprKysssil,..,
Explosion proof requirement meets MIL-5272A-

Proc. 2. Features: Built for high shock and vibra-

tion loading.

jl^o design and produce motors for missiles that perform well beyond the limits

of military specifications yet which maintain specified size and weight limitations

is a constant objective at EEMCO. The design, development and testing of motors

that achieve these extreme performance characteristics requires EEMCO to con-

duct company-financed independent research far beyond that normally conducted

by a manufacturer of its size. In many instances EEMCO has been able to meet

rigid specifications, in fact exceed them, when other producers have failed. For

example, three of these extremely rugged new EEMCO motors illustrated will per-

form with reliability in the atmospheric conditions encountered at altitudes in

excess of 200,000 feet, and they are built for unusually high shock and vibration

loading. Please note the outstanding capabilities of the individual motors shown.

nbor 63
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• AVIONICS

New Techniques Aimed At Jet Control
By Philip

f.
Klass

Washington—Airways Modernization Board is moving rapidly to evaluate

and apply a variety of promising avionic techniques in its search for ways to

bring the nation’s traffic control system abreast of jet-age needs. One of the

most important programs, only recently launched, is the development of a

semi-automatic traffic control data processing system.

More immediate relief from pressing traffic control problems should come
in 1958 as the Civil Aeronautics Administration installs and/or puts into

initial operation a number of new av

For example:
• Radar beacons will go into trial use
in New York, Washington and Chicago
areas, enabling traffic controllers for

the first time to quickly and positively

identify aircraft blips on their radar

scopes. Number of airliners operating

into these areas already are equipped
with the airborne transponders.

• Eu route traffic control radar, first of

the new long-range Raytheon sets, will

go into operation this summer at CA.Vs
Technical Development Center in In-

dianapolis where operational techniques

will be checked-out. Most of the re-

maining 27 radars are slated to be in-

stalled by year-end, in operational use

shortly thereafter. These new en route

radars, supplemented by air defense ra-

dar data remoted into CAA centers,

should provide improved traffic flow

along major airways and increase air

way capacity by reducing existing sep-

• Bright radar display, French-devel-

oped system which permits viewing in

well-lighted rooms, is scheduled for use

later this year. System also enables con-

trollers to superimpose aircraft identifi-

cation. airways or other helpful visual

aids on the radar scope.

• Peripheral (remote) VHF communi-
cations. which will blanket nation at

altitudes above 1 5.000 ft., will enable

pilots to talk directly with traffic con-

trollers. eliminating third-party trans-

mission delays. Network should be op-
erational bv late spring.

• First operational Vortac stations

should go into use this year, with total

of several hundred in operation by mid-
1959. Airlines are expected to begin to

place orders for airborne Vortac dis-

tance measuring equipment this vear.

The year 1958 also will establish

whether an infrared proximity naming
system and/or modification of existing

airborne weather radar can provide

worthwhile assistance in easing the air

collision problem, However, if up-com-
ing flight tests are favorable, they will

not end the search for a more complete

If tests are not favorable, even
stronger pressures will be felt by avi-

onics manufacturers to come up with

a workable solution.

In refreshing contrast to the past.

Airways Modernization Board program

to date has been characterized by
"action.” Within 30 days after the

agency was created, it was asking indus-

try for proposals for a semi-automatic

traffic control data processing system

Three months later AMB had com-
pleted its design competition and se-

lected a contractor—General Precision

Laboratory.

Instead of forming still another com
mittee to study the problem of heli-

copter navigation aids. AMB has acted

to set up a Dccca chain in the New
York area which can be evaluated by

E

ilots of New York Airways in its daily

elicopter service.

Choice of Decca for these tests does
not mean that AMB has prejudged it to

be superior to several other types of

hyperbolic navigation systems. AMB
chairman E. R. Quesada empliasizes.

Rather. AMB wanted to obtain a speedy
evaluation of claims and counter-claims

made by proponents and opponents of

low-frequency hyperbolic systems and
the Decca system was immediately avail-

able through Bendix Aviation's Pacific

Division (U.S. Licensee).

To supplement pilot reactions with

quantitative measurements. Airborne In-

struments Laboratory has been brought
into the evaluation program.

Air-Ground Data Link

Another example of AMB's drive for

action is air-ground data link which has

been discussed for Common System use

for more than 1 0 years. Several months
ago Wright Air Development Center
planned to award a sizable number of

contracts for four-month studies of the

AVIATION WEEK, 3, 1958 219



• AVIONICS

a ALUMINUM MOLDS
TO CLOSE TOLERANCES
FOR AIRCRAFT PARTS..
from loft to complete mold for

PLASTICS
Reinforced Plastic

Vacuum Formed
Molded - Foam
Expandable Polystyrene

RUBBER
Foam - Flexible - Solid

relative technical merit of different data

link techniques for possible Common
System use.

AMB canceled these plans because

it believes the most pressing need is to

determine exactly what is required from

an operational standpoint for a Com-
mon System data link. To obtain this

information. AMB soon will ask indus-

try for proposals for some experimental

data link equipment which can be flight

tested and used in actual traffic control

operations, according to James L. Anast,

acting technical director of AMB.
General Precision Laboratory will

participate in program since its data

processing system must tie-in with the

air-ground data link.

Airways Modernization Board is

pushing the addition of more radar bea-

con codes to provide traffic control com-

puters with data on aircraft altitude in

the tcnninal area. AMB also is investi-

gating several three-dimensional mili-

tary radars which provide altitude as

well as bearing and range information.

Agency hopes to obtain loan of such

equipment for evaluation.

with number of military engineers

and operations people on AMB staff,

agency is in a good position to keep

abreast of new military developments

and hopes to apply them, where ap-

plicable, to Common System with min-

imum of delay.

Voice Data Link

Agency also hopes to evaluate the

military developed "canned-voice" data

link to see if it can speed and simplify

issuance of voice clearances by traffic

controllers. The technique employs

magnetic drum upon which arc stored

oft-used words needed for routine clear-

ance instructions. Traffic controller

need only push one or more buttons to

cause the voice data link to transmit

desired clearance. Technique also ap-

pears promising at international airports

where clearances can be pre-recorded in

several languages. (AW Julv 16, 1956,

P- 89.)

Responsibility for certain develop-

ments previously carried out by military

which must be compatible and inte-

grated with Common System, such as

Air force's Rapcon 11 (radar approach

control center), is being turned over to

AMB.
In addition to its hardware programs,

AMB has or will soon launch a variety

of systems and operations analysis

studies. One, under wav at McClellan

AFB is running tests on highspeed run-

way turn-offs. Another involves opera-

tions analysis of traffic flow at major
terminals to find out the causes of seri-

ous traffic jams and delays. Still an-

other representative program involves

analysis of air-ground conversations,

radio discipline.

can set up equipment for system ex-

perimentation has been narrowed down
to three possible locations, final selec-

tion is expected momentarily. Once
this has been done, AMB will move to

set up navigation, landing aids, radar,

communications facilities. facility

probablv will begin operations late this

year, be fully operational by January

I960, Anast predicts.

Compared to the Air Navigation De-

velopment
1

Board. AMB has a sizable

budget. Figure for fiscal 1958 is

around SI 5 million and agency is seek-

ing about S3 5 million for next fiscal

period. However, this is not a large sum
when stacked up against job that AMB
is expected to do.

Restrained Datamation

Traffic control data processing system

which General Precision Laboratory ex-

pects to have assembled by early 1959

will not be as fully automatic as the

state-of-the-art might permit. This is

intentional. Airways Modernization

Board and its contractor recognize that

system must be designed to permit easy

transition from present, long-used pro-

cedures and practices.

Furthermore, since it is planned to

use the initial system in traffic control

operations in the New York area, it

must be designed to permit controllers

to quickly and safely revert to old pro-

cedures in event of avionic equipment

failure, according to Col. Carl B. fisher,

AMB project manager.

for this reason, GPL's system will

retain the long-used flight progress strips

for traffic controllers—but with one im-

portant modification. Strips will be

prepared by automatic printers and will

be mounted on a posting board

equipped with a novel printing head

which can type out revisions in flight

plan data after initial strip has been pre-

pared. Printing head will locate the ap-

propriate progress strip by means of

punch-coded information along one

edge of the strip. Col. Fisher says.

flight plans will be filed from airline

or military operations offices by teletype

or manually converted from voice into

a form suitable for the traffic control

computer (located in each Air Route

Traffic Control Center) using the

Fliden equipment developed by CAA's
Technical Development Center.

Each flight plan will be stored in

computer's magnetic memory and will

also be used by computer to calculate

each airplane's estimated time of ar-

rival over each fix along its projected

route. With such information, com-

S

liter can then search for other stored

ight plans over the same route, com-

pare their fix ETAs with the new entry

to determine if there is a potential con-

flict. If there is no conflict, flight strips

will be printed, as required, for each

leg of the flight and distributed by
Circle Number 83 on Render-Service Cord_>.
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/flight management

Pilots of "world-shrinking” manned

missiles emerge in a new role —
that of a weapon-system manager.

In this role the pilot manager must

make lightening-fast decisions,

based on split-second interpretation

of flight situation data.

The capabilities of Avion's

Horizontal Situation Display fulfill

the new flight-management concept

by presenting these data with pin-point

clarity and up-to-the-second accuracy -

in the cockpit.

Navigation, tactical, strategic and

operational information can be

displayed for the decision-making

required by Mach 2, 3, and higher

speed operation.



MARDBN engineers work with you creatively from design to application

To achieve system isoelasticity and minimize

moment errors, gyro rotors need bearings that

provide rotational accuracy, exact positioning

and controlled axial and radial yield rates.

All standard Barden Precision bearings have the

extreme accuracy required for precise radial

and axial positioning. In addition, the special

purpose Z148 has these important features:

Closely controlled contact angles— essential

for bearing or system isoelasticity

Inner ring raceways ground in shaft— to

simplify rotor design . . . reduce mating
part errors . . . improve bearing alignment

One of hundreds of Barden "specials,” the

Z148 is an example of the results that stem

from working creatively with Barden engi-

neers from the earliest design stage.

Like all Barden Precision bearings, standard

or special purpose, the Z148 is planned for

performance from research and design,

through quality controlled production, func-

tional testing and application engineering.

Your product needs Barden Precision if it has

critical requirements for accuracy, low torque

or low vibration ... if it operates at extreme

temperatures or high speed.

THE BARDEN CORPORATION
41 E. Franklin St., Danbury, Connecticut • Western office: 3850 Wilshire Blvd., los Angeles 5, California

EM PRECISION Mil BEARINGS FOR: INSTRUMENTS • COMPUTERS AND RECORDERS • AIRCRAFT ACCESSORIES • MACHINE TOO! AMD TEXTILE SPINOLES • OTHER PRECISION APPLICATIONS
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FLIGHT progress strips will be printed out automatically, giving fix ETAs calculated by Ira

strip edge provide identification means for print head (right) which automatically types i

Red warning light alerts controller when airplane has potential conflict; amber light shot

button shows airplane on conflict display.

pneumatic tube to appropriate control-

ler who will manually insert it in post-

ing board on his console.

If, however, computer detects a po-

tential conflict between new entry and

other flight plans, it will flash a red

light on controller’s console alongside

the flight strip(s) of other aircraft in-

volved in the conflict.

To examine situation in greater de-

tail, controller can push a button and

obtain a pictorial display on a cathode

ray tube which shows other aircraft in

the area of interest at the altitude of

conflict.

By pushing another button, control-

ler can ask the computer to search for

alternate altitudes and/or times which

would eliminate the conflict. However,

decision on how to resolve the problem

is made by the human controller.

If an en route aircraft asks for a new
altitude assignment, controller enters

the request into the computer by means

of a data entry keyboard. Computer
scans its stored flight plans, automatic-

ally flashes a red warning light opposite

flight strips of any other aircraft which

are in conflict with proposed new alti-

If an airplane fails to make good its

ETA over a particular fix, traffic con-

troller uses the data entry keyboard to

inform the computer of this fact and

enable it to make the necessary changes

in its stored flight plan. If any poten-

tial conflict arises because of the new

ETA, warning lights alert the controller

as previously described.

Assuming no conflict, computer

causes the printing head at the con-

troller’s console to move into correct

position opposite appropriate flight

strip. Printer then X’s-out old ETA,
types in the new one on flight strip.

There is space for up to six revisions.

Orange indicating lamp comes on op-

posite the revised flight strip to alert the

controller of the change.

One of the advantages of the Gen-
eral Precision Laboratory system is that

an avionic failure does not knock out

the complete system. Controller merely

returns to old procedure of writing in

revisions by hand and using mental

computation.

Initial equipment probably will pro-

vide controller with two cathode ray

tube displays. One will show present

position of all aircraft under controller’s

jurisdiction, their identity and altitude

by means of alpha-numeric coding. Air-

craft position display will be based on
computer-calculated estimates of posi-

tion using up-dated flight plan infor-

mation plus radar data, where available.

The other display will be used to

resolve potential conflicts. On it the

controller, at his discretion, can display

location of all aircraft at any selected

altitude in the vicinity of any selected

fix, including those of an adjoining sec-

A small circle surrounding the com-
puter-calculated estimate of airplane po-

sition will indicate to controller the

possible accumulated error in dead-

reckoned position since the last report.

puter, revised Bight plan:

Hie and control computer. Perforations along

n revised ETAs on appropriate flight strip,

vs when flight strip has been revised. Push

Present philosophy is to use en route

radar data as a secondary rather than

primary information source, to enable

system to continue to function should

radar failure occur.

Frequent updating of flight plans

with actual performance provides com-
puter with a rather complete picture

of winds aloft, particularly over high

density airways. Computer will store

information on winds for eight altitude

stratas, use it to automatically modify

newly filed flight plans based on out-

dated meteorological forecasts.

Another interesting possibility, Col.

Fisher suggests, is to use computer cal-

culated wind data over heavily travelled

routes to update Weather Bureau data

and make it available to pilots for their

flight plan estimates.

Traffic control computers also will

periodically scan their store of flights,

make reports to terminal area con-

trollers giving forecast of incoming

traffic for the next several hours. This
will enable terminal controllers to bet-

ter schedule traffic flow, anticipate and
smooth out peaks to cut delay.

Present timetable calls for prototype

General Precision Laboratory system to

be ready for experimental evaluation

in New
-

York area beginning early in

1959. During the subsequent 18

months, AMB and GPL engineers will

evaluate, modify, experiment, modify,

and evaluate. Both real aircraft and a

traffic simulator will be used in initial

tests. (Simulator is being developed by

Aircraft Armaments Inc.)

As soon as system is ready, it will be

put into operational use in New York

area, sector by sector to ease the transi-

tion. Present plans are to install ter-

minal area computers and equipments

at N. Y. International, Suffolk County
Airport (Air Defense Command base),

and White Plains (N. Y.) airport.

AVIATION WEEK,



Complete Line /
Gear Trains Available

/ with. Many I ypes

Meet MIL-E-5272A / Dimensions from 15/16" to 2-3/8".

Other products include servos, syn-
chros, motor-gear-trains, resolvers, DC
motors, servo mechanism assemblies,
servo torque units, motor tachs, refer-

ence and tachometer generators, actu-
ators and motor driven blower and fan
assemblies.

• All motors are continuous duty except Type 24-U-8826-02.
• —55'C to +85°C operating temperature range.

• All motors can be modified to meet your precise specification.

• For faster service, detail requirements when requesting further information.

/
Interesting, varied work on designing transistor circuits and servo
mechanisms. Contact Mr. Robert Burns, Personnel Manager,
in confidence.

• AVIONICS

Avionics Primes for Missile Defense
By Janies A. Fusca

In 1958 the avionics industry' is being challenged to help solve what has

been called “the most difficult problem of all time”—defense of the U. S.

against intercontinental and intermediate range ballistic missiles.

For this job, the industry will receive contracts that may exceed §2 billion

dollars within the next three to five years. Total cost of the three programs

presently scheduled—Arctic Warning Line, Nike-Zeus, and Plato—cannot be

officially confirmed, but may be expected to run between $7 and $10 billion

when completed.

Present plans of the Department of

Defense call for:

• Arctic Warning Line. Three long

range radar sites for early detection and
tracking of lCBMs fired against the

U. S. will be built in the far North;

one in Alaska, one in Greenland, and
the third in another foreign territory.

Prime contractor for the project is the

Radio Corp. of America. Contract will

be supervised by the Air Force.

• Nike-Zeus. Last month the Depart-

ment of Defense chose Army’s Nike-

Zeus anti-missile missile system over

the competing Air Force Wizard sys-

tem and assigned both the Arctic Warn-
ing Line and Nike-Zeus systems to the

new Advanced Research Projects

Agcncv, under director Roy W. John-

son. Nike-Zeus is to provide missile

defense for bomber bases of the Stra-

tegic Air Command and—when ready

—its ICBM launching sites. System is

a development of Bell Telephone Labo-

ratories and Douglas Aircraft Co.
• Plato. Designed for use overseas to

defend critical installations and per-

sonnel in a combat area. Plato is a rela-

tively mobile anti-IRBM system for

field army defense overseas under de-

velopment for the Army by Svlvania

Electric Products. Plato system uses

the Nike-Zeus missile. Sylvania's con-

tract with Redstone Arsenal is renew-

able annually, was renewed last Decem-
ber.

Trends for 1958

Aiding the design of effective missile

defense systems, as well as avionic

equipment for improved missiles,

manned aircraft, and ground support

systems, have been new techniques

and concepts developed in part or in

whole during the past year. Trends

indicated for avionics during the com-

• Masers. Solid state devices such as

the Maser and similar microwave ampli-

fiers have aroused much interest and

several major companies are said to be

actively exploring their use both for

ballistic missile detection and extend-

ing range of existing radars.

Sperry Gyroscope Co. has named a

Harvard Maser expert. Dr. C. L.

Hogan, to consulting staff of its Micro-

wave Electronics Division, predicts that

"we are on the verge of an important

breakthrough that may double effective-

ness of anti-missile radars and other

detection devices." Hughes Aircraft

Co., Radio Corp of America and Gen-
eral Electric Co. are said to be push-

ing Maser development for similar

applications. Navy BnAcr Avionics

Division is seeking radar or other

equipment utilizing Masers for pur-

poses of evaluation.

• Reliability. Importance of relia-

bility in avionic equipments is steadily

increasing and methods for guarantee-

ing equipment performance are still be-

ing sought. Problem continues to grow
as one-shot weapons such as missiles

became increasingly more complex and
expensive, as ambient temperatures go

up and package size goes down. Mili-

tary services are increasingly placing

responsibility for reliability on manu-

facturers. insisting upon improved basic

design and more environmental testing,

with the cost of reliability being added

to the contract.

• High temperatures. With the intro-

duction of more and better high tem-

perature components and increased

stringency of environmental specifica-

tions, new types of avionic equipment

and new areas of operation will be in-

troduced, enabling both manned air-

craft and missiles to reduce the heavy

premium in space and weight presently

paid for cooling devices.

• Microminiaturization. Another direc-

tion in which component development

is progressing is toward microminia-

turization. Small volume capacitors, re-

sistors, inductors and other highly sub-

miniaturized components are in produc-

tion but much development is re-

quired to extend ranges of operation

and improve their capability for rapid,

automatic assembly in modular forms

1957 Developments

One of the major avionic develop-

ments revealed in 1957 was the Co-

lumbia University ORDIR (Omnirange

Digital Radar) technique for extending

radar range to 3,000 mi. Developed

under an Air Force contract, the

Columbia technique was the first pub-

lic disclosure of a broad USAF research

and development program which was
based on "fine structure analysis” of

Other contractors working in this

field include Lincoln Laboratory, Mel-

par, Svlvania Electric, Sperry Gyro-

scope, and Westinghouse. Fine struc-

ture analysis is a method of fre-

quency and phase analysis of a radar

return signal that permits measurement
of target range and velocity with un-

precedented accuracy despite signal

strengths far below the noise level of

the receiver before processing.

ORDIR utilizes frequency modula-

tion of the transmitted signal and sus-

tained coherence of the received signal

to permit integration and analysis of

the target echo.

The receiver uses a sustained co-

herence technique to provide signal in-

tegration over periods up to 0.5 sec.

after which it performs a spectral anal-

ysis of the signal to determine range and
velocity of tire target. Carrier modula-

tion provides range data and Doppler

resolution vclocitv data (AW Aug. 19,

P . 28).

Turkish Radar

Another radar development of the

past year was disclosure that the U.S.

had been tracking missiles being fired

from the Soviet base at Krasnyy Yar

with a long range radar station located

at Samsun, Turkey (AW Oct. 21,

p. 26).

Called the AN/FPS-17, the radar has

a peak power of two megawatts and a

pulse length of’ 1,000 microseconds.

Turkish radar and a second AN/FPS-17
located in Laredo. Tex., where it tracks

missiles fired at White Sands, were

built bv General Electric.

Receiver uses a simple form of co-

herent detection developed by W. M.
Siebert of Massachusetts Institute of

Technology’s Lincoln Laboratory.

Technique employs modified comb
filter sets, crystal filters with narrow

passbands and sharp cutoffs. Passbands

arc adjacent rather than separated by

harmonically related stopbands as in

conventional comb filters.

AN/FPS-17 has a range of approxi-

mately 1,000 mi., uses vertically swept

horizontal fan antenna pattern.

Both stations will be modified to use

the Columbia ORDIR technique, prob-

ably some time during the coming

The three long range radar stations

to be built by the Air Force as its part

of continental defense of the U. S.

against ICBM attack will each be
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different types ofequipped with two different types of

Long range surveillance radar at

each site is an outgrowth of the AN/
FPS-17. Second type of radar is similar

to tracking radar developed by MIT's
Lincoln Laboratory, now operational at

Millstone Hill about 30 mi. north of

Boston.

Millstone radar employs an 84 ft.

parabolic reflector which can provide

complete hemispherical coverage. Re-

flector is painted white to reduce ef-

fects of heating by sunlight, is mounted
on a 90 ft. tower. Range of 3,000 mi.

lias been obtained against Soviet Sput-

niks. made possible by specially de-

signed klystrons measuring 11 ft. high

that are capable of very large output

Radar returns are processed on a real

time basis at extremely high speeds by
a special transistorized computer de-

signed and built by Lincoln Laboratory,

determining target bearing, elevation,

range and speed (Doppler frequency).

Data is read out automatically on a high

speed printer (AW Nov. 25. p. 34).

Display with maximum range of

4.000 mi. has been developed for the

Millstone Hill radar by Allen B. Du
Mont Laboratories, Inc., under an Air

Force subcontract. Display is conven-

tional B-typc scan, presenting 350 deg.

azimuth coverage on 16 in. cathode

ray tube (AW Jan. 13, p 82).

System Operation

Surveillance radar at each site will

continuously scan an assigned sector

to detect a Soviet ICBM as early as

possible. Rough position data on the

intruder will be fed to the Millstone

Hill type of tracking radar which, be-

cause of its narrow beam width of about
four degrees, needs to be aimed .ap-

proximately in the correct direction.

Millstone Hill radar will track with

incoming missile long enough to com-
pute points of launch and impact which
will be fed to Air Defense Command at

Colorado Springs, Colo., where point

of impact data will be used in assign-

ing elements of Nike-Zeus missile de-

fense system while point of launch data

r, fed to ICBM launching sites for

counter-batterv fire.

Until U.S.'has operational lCBMs
(or countcrfirc. about 1964, the 15-

minute warning time -provided by the

Arctic Warning Line will be used to

get SAC bombers off the ground for

retaliatory strikes. Warning time will

also enable population in the impact

area to seek protection of shelters.

Nike-Zeus system uses three radars

for surveillance, acquisition and track-

ing. Surveillance radar has range of

about 1,000 mi., uses a large Luneberg

lens with a mechanical feed system.

Surveillance radar will continuously

‘A. W. HAYDON
company’s

SUB-MINIATURE HERMETIC

ELAPSED TIME INDICATORS.
You, too, can afford ihe space to keep track

of time! From now on, these really small

(1'/,") Elapsed Time Indicators will keep

company with the best of Electronic Miracles.

QQOQO
e units read up to 2,500 hours in

digital type units

read up to 9999.9 hours i

crements. Designed for military applications,

these 44 ounce units can save valuable panel

space in industrial and electronic applications.

lilAMSfDON
0 M P A N Y

Li a*
2VU2STIATTJR.E AND STJB-2Vri3SriA.TTJK.E

relays by m£-

rugged^reliable^shack and vibration resistant

* ' '""IE RANGE OF Hl-G STANDARD RELAYS

Complete experimental and prototype

facilities permit Hi-G engineering personnel

New, complete illustrated specification sheet

available. Write for your free copy todoy.

And for information on special relay units,

send your specifications to Hi-G for

study and recommendations at no obligation.

HG-JSMP .TBJvT ' HG-SSL

IT-”-
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Cooling Units, with or without refrigeration cycles, provide safe
operating temperature limits in electronic equipment. Pressuriza-
tion Units that meet government specifications maintain proper
operating pressures at various altitudes, and utilize dehydrators
that remove moisture and dust from ambient air. A program
of research and development continually expands perform-
ance ranges to provide customized units to meet your needs.

When your problem is to make your electronic equipment
perform efficiently under tough conditions, meet the challenge
by asking Eastern for complete and creative engineering help.

Expanding aircraft performance creates new problems in protect-
ing electronic equipment under extreme altitude and ambient
conditions. Eastern’s long experience in the field helps you to
recommend electronic gear with confidence that performance will
be reliable at temperatures from — 55°C to +55°C; from zero to
over 70,000 feet.

Circle

• AVIONICS

search area of approach after alert, will

upon detection of a target assign one

of its acquisition radars to track the

missile and compute its trajectory.

Acquisition radar has a range of

about 600 mi., uses a similar lens but

employs electronic steering. After de-

termining trajectory of an incoming

missile, it will assign one of its track-

ing radars. Each Nike-Zeus battery will

have a tracking radar which will be a

monopulse system similar to present

day Nike tracking sets.

Surveillance and tracking radars use

a system of coherent detection de-

veloped by Sidney Darlington of Bell

Telephone Laboratory. Informed

sources have said the system can not

distinguish between warheads and de-

coys. (AW Jan. 27, p. 26).

Decoy Technique

Soviet scientists reportedly have been

studying a technique to assist their

ICBMs to penetrate U.S. missile de-

fenses by confusing defending radars

and computers with large numbers of

decoy warheads.

The technique consists of separating

the missile’s final stage rocket from

Ihe warhead somewhere before apogee

and blasting the rocket casing, fuel

tanks and motor into fragments with a

high explosive charge. Fragments will

disperse for miles on all sides of the

warhead, with many of the fragments

making better targets than the warhead.

At extreme altitudes where the final

rocket stage would be fragmented, the

very thin upper atmosphere would not

slow the decoy fragments appreciably.

They would maintain about the same
relative velocity as the warhead until

slowed by re-entry into the heavier

atmosphere about 25 mi. from the

target. Decoys would be distributed

over an area of several thousand square

miles extending both in front and be-

hind the warhead.

There are three techniques by which

such decoys could be countered. One
method is to wait until re-entry, where

the decoys will be slowed by the

heavier atmosphere because of their

relativelv smaller mass compared to

the warhead. Problem of this method
is that it is necessary to wait until the

target within 25 mi. of its destination.

If missile can be tracked prior to

fragmentation of the final stage, target

following the originally computed

trajectory can be presumed to be the

warhead. This technique, however, re-

quires very early tracking of the missile.

Third method is by means of target

analysis. A number of companies in this

country working on fine structure anal-

ysis techniques believe they can obtain

information on target velocity, scintil-

lation, deceleration, etc. which can be

used to discriminate between decoys

and warheads.

Airborne

antennas that

strengthen the

communication
chain . .

.

A most reliable link in communication from air to air, or

ground to air. Keeping pace with man’s conquest of space, Dome
and Margolin’s research and development programs have

produced over 100 different types of antennas to meet specific

needs. Functionally designed, these antennas are developed

for compatibility with the particular aircraft or missile

—

structurally, aerodynamically and electronically.

In the Dome and Margolin catalog, you will see “families” of

antennas with varying characteristics. You may find a stock

design which meets your needs exactly, or can be easily modified

without the lead time and cost characteristic of original design

and development programs, write for catalog today !
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nectors require no special assembly tools. By sim-

ple wrench-tightening, the improved cable clamp

maximum cable retention strength. Two Teflon

insulators hold the center contact securely in place,

preventing possible axial float. Voltage rating is

500 volts peak.

50 ohm plugs, jacks, bulkhead jacks and right

angle plugs are available in screw-on and push-on

couplings; they mate with the 50 ohm types in the
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Contact Letters on Glass!

Amphenol production engineers have achieved a

insert ore now available-and available only from

AMPHENOL. White lettering is provided on both the

froi >wn glasi ill lett

are sharply cut and legible.

Amphenol’s identoseals thus combine the advan

tages of a single compression-sealed glass inser

with quick and easy identification of each contac
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Precision is our

• The aeronautical age has given the word preci-

sion new scope. Tolerances have shrunk farther

past the decimal point. Stresses and strengths have

new dimensions. Yet, whatever the specifications

are, I. G.W. still has just one product—precision.

only product!

INDIANA GEAR WORKS, INC.

INDIANAPOLIS 7. INDIANA

BELL HU-1 • HELICOPTERS

All-Weather Helicopters Near Reality
New York—Gas turbine powered helicopters with all-weather flying

capability moved much closer to reality during 1957 as several companies

advanced their turbine models and automatic stabilization and instrumenta-

tion projects well into the testing and certification stage. The Army ordered

the first turbine powered helicopter into production in the U.S., the

Bell H-40.

General reports from manufacturers indicate that test programs with

turbine powered experimental models have been more successful than pre-

viously predicted. Maintenance-wise, and from the fuel economy aspect,

the new engines will soon be competitive with piston engines. Initial costs

are still quite high however, but this is expected to be reduced substantially

as soon as large scale production begins.

Probably the most sophisticated and
advanced helicopter stabilization and
automatic control systems are under
development for the N'avv. The main
reason behind this work is to provide

a more efficient vehicle for anti-sub

marine warfare (ASW).
Tlic helicopter has proven a very

useful ASW tool, but its effectiveness

in searching for submerged submarines

has been limited in rough weather.

The sonar gear which the helicopter

lowers into the water must remain abso-

lutely stationary. The helicopter must
maintain altitude precisely and cannot

move from side to side or the chang
ing pressures on the sonar package will

disrupt its readings.

Electronic Stabilization

'Hie Navy has worked through sev-

eral contractors as well as its own per-

sonnel at Johnsvillc, Pa., to develop

electronic stabilization units for heli-

copters similar to aircraft autopilots.

Several different systems have been
built and tested. One of the systems,

allowing complete hands-off hovering

and forward flight, was designed by
Sikorsky as an integral part of the

Navv's IISS ASW helicopters.

This unit has been service tested for

over 60,000 hours in 200 helicopters

and even though it is a somewhat com-
plex electro-mechanical device it has

had a very satisfactory record, averag-

ing 200 hours use without a complaint

of any kind and more than S00 hours

without complete malfunction.

Slightly more advanced units in-

corporating especially developed navi-

gating instruments for slow moving

aircraft are now under development by

Naval personnel at Johnsvillc and they

will probably be required equipment

in the future for ASW helicopters

which will carry out prolonged mis-

sions in the roughest weather.

Parts of the Sikorsky automatic sta-

bilization equipment are under test

by the CAA for civil certification.

Other firms arc preparing complete
blind-flying set-ups for their helicopters.

Probably during 1958 it will be possi-

ble for commercial operators to safely

fly at night and in adverse weather with

the aid of these effective stabilization

units and instrument flying systems.

All-weather passenger service will

follow as soon as twin-engine helicop-

ters are available that can maintain

flight on one engine.

Flight Tests

Airways Modernization Board has

announced plans to begin tests with

Bendix-Decca navigational equipment
in scheduled service with New York
Airways during April. These units give

a pictorial presentation of the air-

craft’s position and over the short

route used by New York the scale

will be as large as 850 feet to the inch.

It is hoped that this will enable pilots

to navigate with pinpoint accuracy

when the visibility is absolute zero or

The Army—with an atomic combat

doctrine based firmly on mobility and

air-transportability—is still struggling to

obtain aircraft in the proper numbers

and proper categories. Its helicopter

program, which is fundamental to the
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HILLER XROE-1 ROTORCYCLE

HILLER H-23D

mobility concept, has been pushed in

• Helicopter operating costs are being
lowered through accelerated testing

programs.
• Congress and Administration are be-

ing presented at every opportunity with

the Army's need for new rotary wing
equipment in all categories especially

a large crane comparable to Russia's

80 passenger Mi-6 helicopter.

• Available funds are being used to

develop turbine engines, flying jeeps,

turbine powered helicopters, armed
helicopters for flying cavalry units and
a number of one-man rotarv wine air-

craft.

Accelerated sendee testing of heli-

copters was under way by the Army
during all of 1957. Object of these

tests is to put new equipment through

1,000 hours of sendee type flying as

quickly as possible. The information

obtained is sent immediately to the

company manufacturing the new heli-

copter and necessary design changes
arc made at once, service life on many
parts are raised, and spare parts orders

are revised to reduce overbuying.

In the past it has taken as long as

five years to put 1,000 hours of sendee
use on helicopter types. The primary
result of this was that spares were pur-

chased for several years according to

pre-production estimates which often

proved to be several hundred percent

Spare Parts

As spare parts costs are the main ex-

pense in operating helicopters buying

unnecessary spares had a nearly dis-

astrous effect on the Army program.

A large number of highly placed Army
officers have described large scale mili-

tary operation of helicopters as too

expensive if costs did not come down.
The accelerated test program under-

taken by the Armv has found agree-

ment among manufacturers as the type

of military operation needed to lower

The manufacturers aie cooperating

in everyway and have high hopes

that the tests will put the helicopter

in a firm position to meet the compe-
tition of VTOL and STOL aircraft

that are becoming more and more at-

tractive as new turbine engines become
available.

The Army is continually presenting

the Congress and Administration with

requests for funds to develop more
efficient helicopters. At the moment
the prime unanswered need is a large

flying crane with a lifting capacity of

12 to 16 tons. Such a crane would
be equipped with interchangeable pods

and carrying rigs to transport per-

sonnel, ground vehicles, supplies,

wounded, command posts, etc. At
present the largest Army helicopter the
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Sikorsky H-37A will lift about half

as much as the new Russian Mi-6 tur-

bine powered machine which has a
payload of 11 tons and better

Development of other new equip-

ment must begin if the Army is to

make full use of present technology
and remain a fully modern service.

Along this line three contracts were
let during 1957 for the construction of

flying jeeps. It also marked the re-

entry of the automotive industry into

the aircraft business. Chrysler Motors
along with Piaseeki and Aerophvsics

was awarded one of the contracts.

These jeeps all make use of ducted

fans and the Armv specifications call

for them to lift 1,600 lb. payload, yet

weigh only 1,000 lb. with fuel, which
is a significant increase in vertical lift

performance.

Flying Cavalry

Army needs also include better per-

forming helicopters for the flying

cavalry units now under development.

These units are heavily armed groups
primarily composed of weapons and
troop carrier aircraft. The weapons
aircraft cover the landing of the troop
carriers. The concept is in an advanced
state and when money is available op-
erational units will be formed. They
are intended to be self-supporting in

the field for three days or more without
resupply and capable of large scale

attacks by quick grouping. They will

be able to maintain surveillance over

five or six times as much territory as

a motorized unit.

One of the Armv’s major problems
is common to all of the services. That
is keeping competent personnel. The
turn-over among qualified pilots and
mechanics is over 70%, lowering the
effectiveness of operational units and
raising training costs. The situation is

further complicated in that the Armv
aviation service does not have a large

backlog of trained officers and when
officers are rotated according to Annv
policy a large number of men are

transferred to posts that they are un-
prepared to assume. When they have
reached proficiency it is usually time
for them to be moved into another
assignment and an untrained officer

moved into the aviation branch.

Civil Operations

Civil helicopter operators are antici-

pating a steady increasing volume of

business during the next several years,

even better than the success that they

have enjoyed in the past. Equipment-
wise, the operators’ most prominent

• All-weather capability.

• Better payloads through economical

turbine power,

• Lower operating costs.

• Larger aircraft.

As in the past, military development

programs will contribute heavily to the

equipment that becomes available on
the civil market. Most operators and
manufacturers do not anticipate either

all-weather capability or economical

turbine power for at least two years.

Operating costs for aircraft now in use

are going down as experience builds

up and allowable service life and in-

spections and overhaul time are in-

creased.

One manufacturer, Sikorsky, is de-

signing a civil helicopter using a turbine

engine and the dynamic system from

SIKORSKY HSS-1 TESTBED FOR T58

the proven and successful S-55. The
new machine, the S-62, is amphibious

and will become available conunerciallv

just as the cost of turbine engines

reaches the piston engine level (Fall

of 1959), if Sikorsky’s estimates are

correct. The company will then have

a verv attractive sales argument with a

700 lb. greater payload than the pis-

ton powered aircraft, dynamic system

parts that are widely available and have

an average service life of about 1,000

hr.

According to the Aircraft Industries

Association one of the biggest stimu-

AVIATION WEEK, 3, 1958 239



Lycoming
power for
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For further information on Lycoming's complete line

of aircraft power plants, write to: Lycoming Division,

Avco Manufacturing Corporation, 550 South Main Street,

Stratford, Connecticut.

GRUMMAN AO-1 MOHAWK VERTOL 76 TILTWING

BELL H-13H SIOUXHILLER H-23D RAVEN

Turbine-or piston-powered, VTOL/STOL,

fixed—or rotary-wing . . . whatever

the aircraft, whatever the job-there’s

a dependable LYCOMING engine for it.

Lycoming
A Division of ^KCO Manufacturing Corporation



JOINS SAC

The nation’s first air-to-surface

missile, the Bell GAM-63 Rascal,

is now on operational status with

the Strategic Air Command of the

U. S. Air Force.

This rocket-powered guided

missile can extend the penetration

ability of SAC crews since it is

launched and accurately directed

on its mission while the bomber

which carries it remains many

miles away from the target area.

Bell Aircraft designed, devel-

oped and now produces the Rascal

"Crewsaver” for the Air Force

under a complete weapon systems

responsibility. This responsibility

includes the airframe, guidance,

liquid fuel rocket power plant,

ground support and launching

equipment and techniques and

training.
BUFFALO, N. Y.
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lants to public interest in helicopters

was the recent announcement that two
single-engine Bells had been purchased
for presidential use. This was evi-

dently tire kind of assurance that many
businessmen needed as to the safety

and reliability of helicopter transpor-

Use of helicopters by private cor-

porations is growing steadily and the

variety of jobs that they perform is

widening, and includes laying tele-

phone lines and setting the poles, trans-

porting complete oil drilling rigs into

inaccessible spots, etc. as well as per-

sonnel transport.

Passenger Operations

Scheduled passenger helicopter op-

erations also improved during 1957.

New York Airways, for instance, flew

68,120 passengers, an improvement of

25,086 over 1956. Chicago Helicopter

Airways will set a new record for rapid

growth if its present rate of business

continues until June.

Tire line will have carried 100,000

passengers in the first 20 months of its

existence. Actually Chicago’s business

should increase as they have recently

expanded their equipment inventory

from three Sikorsky S-58s with the

addition of two more of the aircraft.

Scheduled passenger service opera-

tors are adamant in their demand for

larger machines. They want a heli-

copter with at least a 25-passenger ca-

pacity. A small number of such air-

craft with turbine power and water

landing capability are being designed
in this country. The first large tur-

bine powered helicopter of this size

that will be available (if the present

development rate continues) is the

Fairey Rotodvne which is receiving

close attention from many U.S. opera-

Until recently Sikorsky held a
monopoly on supplying helicopters for

scheduled passenger service, but Vertol
broke into the field a short time ago
with the sale of five H-44 tandem rotor

machines to New York Airways. This
sale is subject to CAB approval, but

it will give NYA 15 passenger aircraft,

an increase over the S-55 and S-58
equipment now in use.

Forestry Use

Use of helicopters by civil agencies

of the government is also on the rise.

The forestry service, in cooperation with

the U. S. Army Corps of Engineers,

has prepared a number of forest fire

fighting kits to be used with several

types of helicopters up to the size

of the Sikorskv S-55. The kits allow

helicopters to lay hose, carry pumping
units, spread chemicals and water on

a fire, and to drop specially suited fire-

fighters onto all types of terrain from

Bench-Top Proving Ground for Missile Controls I

Directional controls for guided missiles . . . tracking and scan-

ning devices . . . cameras . . . range finders—how well they

work depends greatly on the efficiency of their optical systems.

Recognition Contrast Rendition equipment at B&L com-

pletely eliminates human error in measuring optical effi-

ciency. Its direct-reading scale automatically rates how well

an optical system can "see” under lighting conditions of

variable intensity, as experienced in actual use. Accuracy:

I /40th of a wavelength of light!

This instrument is not for sale. It is

part of the unique quality control

system that has made Bausch & Lomb

the dependable optical source.

WRITE FOR COMPLIMENTARY
COPY OF LIMITED EDITION,

"OPTICAL COMPETENCE"

( on official letterhead,

please, indicating title.)

Bausch & Lomb Optical

Co., 86927 St. Paul St.,

Rochester 2, New York.

BAUSCH & LOMB
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New! TWA Sky Club Economy Fares
aboard the Jetstream! t Fly to Europe and back for $113.40

less than regular round-trip Tourist fares. Save enough for

extra fun abroad. It’s the biggest bargain in the history of

air travel to the Continent! Make your reservations now.

Call your TWA travel agent or nearest TWA office today.

Get more for your money! Use the TWA Stop-Over Plan,

visit extra cities in Europe at no extra fare! Fly now . .
.
pay

later with the liberal TWA Time-Pay Plan. Only 10% down,

up to 20 months to pay the balance!

FLY THE FINEST. . . FLYTWA

New 1958

SKYLINER TOURS OF EUROPE

Folder!

Colorful new brochure helps you do

and see more abroad! Contains a

wide variety of tours and extensions

... all sorts of exciting combinations

to fit any budget. Thrifty Tourist and

Economy service and de luxe First

Class flights. Ask your TWA travel

agent or call your nearestTWA office

for your free copy today.

TRANS WORLD AIRLINES

xclusively by TWA. *Economy Fares effective April 1st, subjectfJetstream, '
government approval.

Beech MS-760 Executive

Business Flying • • • •



CANADAIR
NAVY GIANT RECONNAISSANCE

CL-28

MARTIN
TACTICAL BOMBER

8-57

CESSNA
JET TRAINER

T-37

CONVAIR
ALL WEATHER INTERCEPTOR
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Business Flying Gains New Markets
By Erwin J. Bulban

Business flying's potential as a major factor in the future U. S. aviation

economy broke forth with explosive clarity in 1957. Awareness of this poten-

tial paced business flying’s progress as it entered 1958 backed by a healthy

industry rapidly expanding in depth technically, with its users continuing

to outdistance all other segments of general aviation and with the knowledge

that it is achieving long-sought recognition of its maturity and requirements

from top echelons in government.

Industry serving business flying has

grown stronger and broader than any-

time in its history—in the past five years

it has about doubled its annual pro-

duction and tripled its dollar volume.

Flying Increases

Operationally, business pilots logged

some 5 million hr. last year, approxi-

mately 1 million hours more than the

combined total of all U. S. scheduled

domestic airlines. This was an increase

of about 500.000 hr. over 1956, con-

tinuing the upward slant that has seen

business flyers more than quadrupling

the hours they flew just 10 years ago.

In the year past they also flew, by con-

servative estimate, some 800 million

plane-miles and 2 billion passengcr-

The privately operated air fleet that

achieved these marks numbers some

25.000 airplanes: in addition some 10.-

000 more airplanes did some business

flying last year. Breakdown of the

fleet shows that there are approximately

5.500 multi-engine airplanes and some
21.500 single-engine types primarily

four-place, with most of the latter hav-

ing been manufactured in the past dec-

Ownership of this fleet is divided

among almost 10,000 companies and

10,000 individuals. Estimates by the

trade arc that this fleet will double in

numbers by 1970.

Lucrative market provided by this

constant buildup and that promised

by forecasts has been prime factor

in constant expansion of the business

aircraft industry. Last year there were

tangible signs that this awareness had

penetrated well beyond the boundaries

of the original handful of manufacturers

who have specialized from the start in

supplying this market.

At National Business Aircraft Assn.'s

annual meeting and forum at Denver

last fall, large numbers of a new breed

of suppliers packed the display booths,

filled the hotel suites and were repre-

sented at forum discussions—manufac-

turers hitherto primarily or wholly com-
mitted to the military and airline

markets.

Major reasons for this new interest:
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Administration's austerity military bud-

get along with associated on-again off-

ugain programs, trend to fewer, deadlier

aircraft capable of greater mission

capability than larger numbers of pre-

vious types and the revolution toward

manned and unmanned space craft.

Seeking to diversify to maintain their

plant, military manufacturers are turn-

ing to the business plane field.

New Entries

Among the top firms actively in-

terested in entering business flying:

• Grumman Aircraft Engineering Corp.,

whose new twin turboprop-powered

Gulfstream, seating 10-20 passengers, is

rapidly taking shape at Bcthpage, N. Y.

Prototype is scheduled to fly in April,

deliveries will probably begin next year.

Basic airplane starts at 1700,000.

Grumman says that it has more than
a dozen orders for the new Rolls-Royce

Dart-powered executive transport, em-
phasizes that production will not be
dependent upon military orders. Grum-
man also is actively studying the utility

aircraft field; having built two agri-

cultural airplane testbeds for market

study. As yet this airplane is still a

project and the company management
lias made no decision as to production.

• Fairchild F.27 Friendship, built un-

der license from Fokker, seats up to 40
passengers, is primarily aimed as a

local airliner. Well over a dozen cor-

porations have Friendships on order,

with basic price of $590,000 with Rolls-

Royce RDa.6 Darts and $650,000 with

RDa. 7s. Deliveries begin in June.

• Lockheed Jetstar is a 10-18 seater

powered by either two Bristol Orpheus
or four Fairchild J83s or GE J85s.

Jetstar was primarily designed to Air

Materiel Command requirements for a

highspeed VIP transport, but Lockheed
is taking priority production line posi-

tions from civilian customers, quoting

a basic price of about $800,000 minus
engines. Company has a prototype in

flight test, quotes delivery dates as mid-
1960. Indications are that Jetstar hinges

upon a military contract.

Another sign of how former military

and airline contractors are interested in

the executive plane market is the con-

siderable technical assistance provided

by Allison Division of General Motors
to On Mark Engineering Co., on the

latter’s Model 450 Marksman, a 14-

passengcr transport designed around

two Allison 501-D21s which would give

it a cruise speed of 425 mph. Several

orders have been placed for the Marks-

man, which is priced at about $1.18

million.

Equipment Market

Not only are airframe makers seek-

ing entry into this field, but scores of

equipment manufacturers: Fairchild's

Engine and Stratos Divisions, General

Electric, Collins Radio, Aerojet-Gen-

eral and numerous others. Several com-

panies who have been supplying

business flying with equipment for sev-

eral years have strengthened their ac-

tivities in this field and set up special-

ized general aviation or business flying

departments.

Most of the new turboprop and jet-

powered transports arc aimed at replac-

ing the numerous World War II surplus

bombers and transports that in many
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cases have been used because there

were no substitutes available.

Some observers have questioned the

fate of the new generation of airplanes

in light of attempted disposal by air-

lines of surplus piston-engine fleets in

preparation for jet transports. Feeling

currently is that these will not have a

major eifect on this field, primarily be-

cause high cost of converting primarily

short-haul high-density transports to

long-haul executive aircraft would not

appear to be an attractive business pro-

position in view of obtaining a modern
turbine-powered airplane at not too

much a price differential.

Industry Core

Regardless of which way this new
equipment fares, backbone of business

flying industry for the foreseeable future

will continue to be the hard core of

the industry of past years, such as Aero

Design & Engineering, Beech, Cessna

and Piper.

Aiming for the mass business plane

market, they have evolved what com-
prises a whole new family of business

planes, providing the prospective buyer

with the largest selection ever available.

Business plane manufacturers have
done well in two areas: designing a

wide variety of economical vehicles and
proving the value of these planes in

saving executives’ and salesmen's price-

less time as well as enabling them to

spread their sphere of operations more
economically than can be done with any

Still to be licked is the basic selling

job. For the most part, the major por-

tion of sales continues to be to people

already owning airplanes. Weakness of

this position was spotlighted last year,

when following record-breaking cal-

endar 1956 deliveries by the Big Three
of 6,348 units, they slid to 5,5SO units

in 1957. Major portion of this drop
was attributed to Cessna, whose de-

liveries slipped 738 units from 1957

even when counting in delivery of 90
L-19 liaison aircraft to the French gov-

ernment. Slippage brought Cessna's

commercial net billings for calendar

1957 down to some S29.4 million com-
pared with the previous similar period

of S38.3 million. Piper also slid some

last year compared with 1956: though

not as sharply: its deliveries in calendar

1957 totaled '2,304 units compared with

2,362 in 1956. Subsequent billings for

calendar 1957 showed only a slight de-

crease: S23.2 million compared with

S23.4 in 1956.

Beech Gain

Beech actually showed a gain both in

units—787 last year compared with 759

in 1956—and billings were up to S32.1

million in 1957 compared with S28.7

in 1956.

What caused the slippage last year?

Primary reason was overstocking on part

of the distributors in 1956. resulting in

decrease in orders in 1957 until inven-

tories were worked down. According to

one manufacturer, the field sales organ-

izations oversold themselves in 1956,

leaving them with a slimmer prospect

list the following year.

This pointed up the job the manu-

facturers still have to do in working out

some remaining kmks in their sales

tcchniqucs-and in increasing their sales

to first-time customers. This they are

doing: considerable effort is being ex-

CESSNA MODEL 175
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ST. LAWRENCE OR RIO GRANDE Esso is there . . . at 600

airports from Maine to Texas! Even business trips are pleasure trips —
when you make a habit of putting down where there’s an Esso Aviation

Dealer. They’re world-famous for their fine service (and. of course, for

their fine Esso fuels and lubricants too!) And here’s a smart tip: get an

Esso Aviation Credit Card. It’s your passport to charge-account con-
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B
free to pilots ! For your free copy
of “You and Instruments" by Col.

Duckworth, packed with important
information, be sure to see your
nearest Esso Aviation Dealer.
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pended on overhauling the sales ap-

proach and providing the salesmen with

a greater amount of training, more
selective hiring of sales personnel and
increased promotional backing from the

factory. Cessna for example has boosted

its promotion budget for 1958 from ap-

proximately $350,000 to some $500.-

000, will put greater effort in certain

sales areas, such as Northeast U.S. this

year to build volume.

Company has found that such sales

"task force" efforts pays off; last year

it noted that following concentrated

work in the Central and South Amer-
ican field, it reaped a substantial in-

crease in sales in those areas.

Deliveries

Indications are that this year will

show marked improvement in unit de-

liveries and sales over 1957, perhaps

even exceeding the record 1956 volume.

Lower inventories in the dealers hands
last year should mean stepped up de-

mands for increased factory deliveries in

1958.

Also, manufacturers entered this year

with the largest model line yet avail-

able. Piper began deliveries of its new
low-wing four-place Comanche 180,

turning 26 over to its dealers in Jan-

uary'. It is scheduling buildup in Coman-
che production to rate of four a day

late in 1958. In addition it has new
models of its Apache and Tri-Pacer,

both fitted with 160-hp. Lycomings.

Beech started deliveries of its new
Travel Air light twin in November;
has an improved version of the Bonanza
with fuel injection engine for 1958 in

addition to two improved Twin-Bonanza
models and its Super 18. Company will

also deliver the first jet to an executive

operator this year—Timken Roller Bear-

ing will get one of the twin-jet four-

place Moranc-Saulnicr MS-760s for

which Beech is distributor.

Cessna is shooting for over 50% of

the business flying market in 1958 with

a line expanded to six models including

the new Model 175—a four-place tricycle

gear airplane with a geared 175-hp.

Continental earning a list price tag of

$10,995—and its‘new Skylanc, a deluxe

version of its Model 182. Company is

aiming to turn out 3,200-3,500 com-
mercial units this year, with some 800
of them being the new 175. Deliveries

of Skylane started late last year; new
175 will be publicly announced at na-

tionwide dealer showings Mar. 22-23.

And the firm expects earnings this

year to increase over 1957 in spite of

planning to write off more than $2 mil-

lion in costs charged to its canceled

four-engine pressurized Model 620.

But business flyers still will have
available a small pressurized piston-

engine airplane tailored to their needs;

Aero Design & Engineering Corp. plans

to start deliveries of its new Alti-Cruiser,

a pressurized 680 Commander, next

month. Company expects to sell 50 of

these airplanes this year, with a price

tag of $183,750.
Work on 1959 and 1960 models is

well along—Piper is flight testing a modi-
fied Apache fitted with 250-hp. engines

which it is using as a testbed for its

new Aztec light twin, which will be a

200-mph. plus airplane; Mooney is fly-

ing an aerodynamic prototype of its

Mark 22, a light twin aimed at a price

tag of under $30,000; Cessna has a new
two-place light utility airplane, the

Model 150 coming along for produc-

tion next vear with a price tag of about

$7,000.

New Designs

Many new designs are planned

around the upcoming generation of in-

line powerplants in the design and test

stage at Continental and Lycoming,

who feel that this class still has a long

life ahead of it before it is replaced by

the turbine powerplant. Indications are

that these new piston engines will reach

up to at least the 500-hp. range to fill

the gap left when development of the

Wasp and Whirlwind radials ceased.

These will embrace flat configurations

covering supercharged, geared and fuel

injection configurations.

Current low production rate and mili-

tary status of current light turbine and
turboprop engines would tend to keep

them from being available in quantity

to business users for several years.

Recent survey by Piper Aircraft

Corp. of owners of its airplanes pro-

vides interesting composite picture of

current business plane operator. Based

on questioning some 7,000 Apache twin

and Tri-Pacer operators, data shows
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the average Tri-Pacer operator to be a
professional or businessman having a

private pilot rating in 7 out of 10 cases

and with 1,733 hr. flying time logged.

He flies his Tri-Pacer an average of

25.5 hr. monthly with himself and one
passenger 66% of the time and two or

three passengers 34% of the time. A
survey of S5% of the replies shows that

he or his firm owns only one airplane;

but four cases out of 10 show that he
owned another Piper airplane before

he purchased the Tri-Pacer.

Owner averaged some 37,000 mi. fly-

ing last year with 61% of this on busi-

ness and the remainder on pleasure or

vacation trips. According to the survey.

An adverse accumulation of toler-

ances can ruin an engine. Every part
can be within the manufacturer’s

wear limits. Yet, when the engine
has been assembled, the oil flows are
not acceptable.

The condition is always caught at
Final Test. But that is the expen-
sive place to find it. The trouble

could be in the nose, the rear, or
the power section.

This Airwork designed rig checks

11% of Tri-Pacer owners are qualified

instrument pilots.

Average Apache owner, or hired pro-

fessional pilot, has a commercial or

transport rating, in 58% of the replies,

and has averaged 3,020 hr. flight time.

Apaches were flown an average of 64,-

000 mi. in the past year, 84% of the

time on business carrying two to four

people 60% of the time and a single

passenger only 40% of the time.

Ownership survey shows that 80% of

Apache operators do not own another

airplane and 18% of them have owned
Piper airplanes previously.

Best available information currently

indicates that about 15,000 of today's

business plane fleet are equipped for

instrument living, but actually a low
percentage of them are flown by in-

strument-qualified pilots. Tire Piper

survey shows that only 11% of Tri-

Pacer owners are instrument qualified

and yet 84% of the Tri-Pacers covered

are Super Custom models, having com-
plete radio and navigation equipment.
In the Apache class, 83% of these air-

lanes are completely fitted, yet only

0% of the owners or company pilots

have instrument ratings.

CAA Study

Civil Aeronautics Administration is

studying this capability and thinking

seriously about revising current pilot

training standards to bring them up-to-

date with today's requirements for

higher standard of piloting considering

complexity of air traffic.

One experiment it has watched

closely is that run at University of West
Virginia under sponsorship of the Link
Foundation. Here 10 students received

three to five hours of instrument flight

training during 40 hr. of flight training

using a Cessna 140 and 170A equipped
with complete panels. Two of these

ten students continued and received 20
additional hours of instrument work and
were tested and found capable of ob-

taining an instrument rating.

narco

More narco radios are in use in busi-

ness aircraft for navigation and com-
munication because narco offers re-

liable, dependable, high-performance

equipment for every purpose.

See your narco dealer

narco
NATIONAL AERONAUTICAL CORP.

Fort Woshington, Pa.
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HE’S FLYING THE NOSE SECTION
each section before Final Assembly,
using oil at pressures and tempera-
tures equal to operating conditions.
By flowing each section to Air-

work’s own limits, we know per-
formance will be satisfactory on
Final Test. And, since every passage
has been packed with oil in the
shop, we know the engine gets imme-
diate lubrication at all vital points.

Send your next engine to Airwork
. . . where careful craftsmanship pro-
duces better engines.

BRANCHES IN:

WASHINGTON
NEWARK • MIAMI • ATLANTA

CLEVELAND

0 BUSINESS FLYING

Demand High for Agricultural Airplane
Demand for the agricultural and utility airplane holds a steady upward

pace—crop controls and soil banks notwithstanding—and spray/dust operators

have seen their gross income rising to some $90 million annually compared
to approximately $70 million of just two years ago.

Progress is highlighted by the fact

that operators and pilots have achieved

this growth with little industry support
in the way of equipment or promotion-
then achievements have been won the

hard way with aggressive selling, in-

genuity anil hard-won skills, using con-

siderable amount of obsolete self-de-

signed equipment and constantly faced

with shortages of skilled manpower.
There are few signs that replacements

are on the way for their aircraft. Some
custom-designed prototypes are flying,

but for the main part they appear to

be too expensive to purchase, particu-

larly for those operators who are think-

ing in terms of large fleets. Most of

the military planes now being made
surplus—a former key source of replace-

ment aircraft—appear to be unsuited for

agricultural and other utility duties. Sig-

nificantly there has been considerable

trend toward use of small aircraft for

agricultural use, with Piper Super Cub
being by far the most popular type.

Indications are that this manufacturer
is busy developing a new higher-per-

formance light agricultural plane for this

market. The new Piper project, which
is expected to appear this year, is being

developed by the companv’s independ-

ent design group at Vero Beach, Fla.,

headed by Fred Weick, one of this

country’s top agricultural specialists.

pensing water and chemicals to douse
conflagrations.

Forest Service favors use of a borate

slurry—mixture of chemical and water to
hit blazes. Planes chartered by the serv-

ice dropped a little over 600.000 gal.

of this solution on forest blazes last vear

in addition to some 337,000 gal. of

water. In previous year, drops com-
prised approximately 43,000 gal. of bo-

rate slurry and 40,000 gal. of water.

So successful have been these early

tests, that use of aerial tankers has be-

come standard procedure in fighting

forest fires in California and the Forest

Service forecasts a rapid spread of these

techniques to other regions.

Instructional flying showed sharp in-

crease last year, with Civil Aeronautics

Administration reporting 78% jump in

issuance of student certificates. Student

certificates totaled 80,290 in 1937.
Private pilot certificates also increased

48%, a total of 25,863 and commercial
pilot certificates gained 95%, a total of

32,711.

Growth of business flying is attrib-

uted as the major factor in jump in stu-

dent licenses, but there is also an un-
deniable increase in interest by the

public in flying for pure pleasure, al-

though Civil Aeronautics Administra-
tion has no recent statistics to define the

exact measure. Accurate statistics will

have to wait until later this year after

CAA is able to evaluate results of a new
study it will start in several months
aimed at updating early data.

Two-Place Market

For the first time in several years

several major aircraft manufacturers are

studying the personal two-place airplane

market. However, it seems doubtful if

a new airplane in the under S5,000-class

will be available from this source—an
educated guess would place price closer

to $7,000.

With improved aircraft, dispensing

equipment and chemicals, agricultural

aircraft operator would probably enter

a sharp-rising boom period. Many of the

new chemicals sought by the agricul-

tural operator would hasten harvesting

seasons, also speed preparation of soil

for new harvests. Indications are that

greater use of aerial fertilization, as

sponsored by New Zealand government,
will be hastened by development of new
chemicals having a high ratio of nitro-

gen to chemical weight, making aerial

application more economical ancl practi-

cal Some new products in this field

have about four times higher concen-
tration of nitrogen than earlier types.

New role for the utility airplane that

shows considerable promise is that of

fighting forest fires from the air. Ex-

periments thus far have shown enough
promise to indicate that this should be
a profitable field in coming years for air-

craft operators. Last year U. $. Forestry'

Service used aircraft for some 8,500 hr.

on forest fire missions: some 2,100 hr.

being taken up by aerial tankers on dis-

GRUMMAN studied spray/dust market with new biplane (above).

CLOUD SEEDING lessens lightning storm intensity (below).



FLY WEATHER-WISE (HgH]-
These weather items prepared in consultation with the United States Weather Bureau

TEMPERATURE VARIATIONS
IN RELATION TO ALTITUDE...

Temperatures encountered in a single

flight may vary as much as 1 30°F. or more.

These variations are associated with altitude

and weather patterns and can affect flight

performance.

Temperature and altitude— Heat from the

earth warms the atmosphere with steadily

decreasing effect as altitude increases. Tem-

perature normally decreases with altitude ac

the rate of 3V4°F. per 1000 ft. At the tropo-

pause (top of troposphere) temperature re-

mains almost constant up to 80,000 ft.

Therefore, modern aircraft encounter coldest

ait in the tropopause layer which varies from

about 28,000 ft. in the polar air masses to

54,000 ft. in the tropical.

As altitude increases from approximately

80,000 ft. to 150,000 ft., the temperature re-

turns to almost sea level condition. This is

the result of strong absorption of the sun's

ultra-violet rays in the layer of ozone gas at

very high alcitudes.

At still higher altitudes, the temperature re-

verts to extreme cold.

forecast : Top Flight Performance with Mobil Aero

Hydraulic Oils and Mobilgrease Aero!

You’re Miles Ahead With Mobil!

Instant control response can be yours despite extreme temperature

variations, thanks to the wide range of temperature characteristics

of these top-quality Mobil products.

Mobil Aero Hydraulic Oil HF and HFA—These low pour point

and high VI oils help assure trouble-free operation of hydraulic

control systems, brakes and struts through all temperature ranges.

Mobilgrease Aero Lo-Temp and General Purpose—These Aero

greases help assure smooth operation of all sliding and rolling

surfaces of aircraft parts . . . control systems, bearings, and gears;

Russian Army Unguided Bombardment

Missile on Tacfical Carriage



Unleashing the Atom's Power

Canadair has long been associated with the

Government of Canada in the development

of nuclear programmes. In its role of

designer and builder of specialized research

equipment, the company has successfully

undertaken projects of considerable size and

complexity . . . helping to unleash the atom’s

power for peace.

The experienced Canadair team of nuclear

physicists is available for consultation with

scientists or industries to study and specify

how nuclear knowledge can be applied in

any field: generation of heat and power

—

medicine—agriculture—metallurgy or

general industry.

Inquiries are particularly invited from

universities, laboratories and industries.

Write to Nuclear Division, Canadair

Limited, Box 6087, Montreal.

Ss CANADAIR
»' LIMITED, MONTREAL, CANADA
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Soviets Hike Post-War Weapons Gains
By Robert Hotz

Soviet Union made its most spectacular post-war gains in aerial weapons
development during 1957. Even though warned by nearly three years of

surprising Soviet development pay-offs in this area, western observers were

almost completely unprepared for the shock of the Russians’ successfully

test firing an intercontinental ballistic missile in July and putting the first

two Earth satellites into orbit in October and November. Although the

ICBM firings and the satellites were the most spectacular Soviet technical

achievements they were only part of the broad spectrum of aerial weapons

development in which the Soviet Union unveiled substantial new achieve-

ments during 1957.

Among the other new Soviet develop-

• Flight testing of a new heavy jet

bomber developed as a longer range

and higher performance successor of

the Bison bomber.
• Series production of a Mach 2 delta

wing fighter (Fishpot) powered by a

22.000 lb. thrust turbojet.

• Flight testing of a new Mach 1.5

light bomber (Backfin).

• Flight testing of a new family of

turboprop and turbojet transports, in-

cluding the I1-1S Moscow turboprop

transport, the An-10 Ukraine turboprop

transport, the Tu-110 four-jet transport

and the Tu-114 Russia giant turboprop

transport capable of carrying 120 pas-

sengers nonstop from Moscow to New
York.
• Flight testing of the Mi-6 (Hook)
jet-powered helicopter that lifted a

24.000 lb. pavload to an altitude of

over 7.000 ft.

'

• Development of an operational aerial

refueling capability for both Bison and
Badger jet bombers using the "buddy"
system concept with probe and drogue

type equipment.
• Achieving operational status of the

T-2 (M-10S) two-stage intermediate

range ballistic missile in launching

areas that brought Western Europe and
most of North Africa within range of

these weapons.

Soviet Sputniks were the jolt that

finally aroused the U. S. from its tech-

nical smugness and political lethargy

although there has been a steady flow

of solid warnings on the rise of Soviet

military technology dating back to the

combat with the MiG-15 jet fighter in

1951 over Korea. Although many po-

litical leaders scoffed at any military im-

plications of the satellites, aviation

leaders everywhere clearly recognized

them as the first step of man into space

and the beginning of space weapons
development.

Prestige Builders

The Soviet Sputniks prove that the

Russians won the race to be first in

space and reaped the tremendous inter-

national prestige harvest that inevitably

accompanied a victory of such magni-

tude. However, the Soviets arc still a

long way from mastering space and cm-
ploving it for useful purposes, either

peaceful or military. This race between

the Soviet Union and the U.S. to mas-

ter space will be the focal point of the

international technological race during

the next decade.

One of the primary reasons for the

Soviet launching of a successful Earth

satellite first was the fact that, follow-

ing normal technical logic, they uti-
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SUKHOI DELTA FISHPOT

lizcd the available propulsion and guid-

ance hardware from their intercontinen-

tal ballistic missile development pro-

gram for their Sputnik program. The
U. S. policy, in contrast, deliberately

barred the satellite program from using

any of the readily available military mis-

sile hardware. Instead, it directed a com-
pletely new design project for the

Vanguard program which embodied
considerable technical sophistication

and state of the art advances, all at the

expense of time. Given these two di-

vergent technical policies it was almost

inevitable that the Soviets should win

the satellite race. The successful launch-

ing of the first U. S. satellite, Explorer,

early in 1958 with well proven, off-the-

shelf hardware from the Army’s Red-

stone, Jupiter and Sergeant missile pro-

grams again emphasizes the soundness

of the original Soviet approach.

Soviets Plan for Space

Although there has been a lag be-

tween the Soviet launchings of the 1 87

lb. Sputnik I last October and the 1,200

lb. Sputnik II in November, there is

no reason to suppose that the Soviets

have slowed the pace of their step-by-

step exploration of outer space. It is

inevitable that they will encounter fail-

ures as they progress to more sophisti-

cated space vehicles. Indeed, there is

good confirmation of an abortive at-

tempt last September that preceded the

successful Sputnik I launch. But Soviet

technical literature during the past few

years has painted a pretty clear picture

of the Russians’ understanding of the

importance of an active space program
leading to useful space vehicles and a

burning enthusiasm to make the dreams
of their native space pioneer, Konstan-

tin Tsiolkovskv, come true.

The Soviet Sputnik launching system,

according to Russian sources, was the

same three-stage, liquid-fueled rocket

system developed for the interconti-

nental ballistic missile. The Soviets be-

gan first flight testing of this system
late in 1956 and by early 1957' were
making stage tests from their missile

test center at Krasnyv Yar near Stalin-

grad. The first successful full range test

of the intercontinental ballistic missile

prototype was made in July, 1957, with
a 3,750 mi. flight from Krasnyv Yar to

the Bay of St. Peter near Vladivostock.

At least one other successful full range
flight was made before the Soviets an-

nounced in August that thev possessed

an ICBM. The Soviet ICBM known
as the Type Three or M-104 is a three-

stage vehicle capable of carrying even an
old style heavy thermonuclear war head
of several megaton vield over about
4,000 mi.

Its initial stage consists of two 228,-

000 lb. booster rockets fueled by liquid

oxvgen and kerosene. Second stage con-

sists of the Type Two (M-103) inter-
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mediate range missile first stage pro-

pulsion system utilizing a 223.000 lb.

thrust lox and kerosene fueled rocket.

Third stage is another liquid fueled

rocket at present, although experiments

have been conducted with a solid fuel

third stage.

It was obvious during the early

months of 1958 that the Soviets do not

yet have an operational ICBM fully

tested to the degree of reliability re-

quired for a usable weapon, although

some intelligence sources estimate they

have built as many as 500 T-3 ICBM
systems. Assuming a normal rate of top

priority development testing, it would
appear that the Soviet ICBM would
become a factor in the international

military balance during the last half of

1958 and play an extremely significant

role in 1959. Public indications that

the Soviets have a genuine ICBM capa-

bility will probably include a renewed
political attack on the North Atlantic

Treaty Organization: an attempt by

Soviet leaders to deprecate the capabil-

ities of manned aircraft in an at-

tempt to undermine NATO confidence

in the USAF Strategic Air Command,
and a generally more aggressive for-

eign policy.

ICBM Development

The Soviet ICBM development was

the climax of a 1 2-year top priority de-

velopment effort based primarily on a

foundation of German World War II

missile achievements at Pecnemunde
and the Russian solid fuel rocket de-

velopment during World W'ar II.

Soviets began with the 175 mi. range

liquid-fueled V-2 ballistic missile, the

W'asserfall infrared guided anti-aircraft

BEAR TURBOPROP BOMBERS

BISON FOUR-JET BOMBERS
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Along with the rapid development of higher speed turbines

goes an ever-increasing demand for anti-friction bearings that

will operate efficiently under the resulting critical conditions.

Rollway engineers have been working steadily to solve these

interesting of our recent investigations is one concerning the effects

of centrifugal force on bearing life. We’d be happy to share

our findings with you.

Write, wire or call Rollway Bearing Company, Inc.,

S82 Seymour Street, Syracuse 4, N. Y.
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rocket and the theoretical work of

Professor Eugen Saenger on a hyper-

sonic skip bomber. The Soviet military

parade of Nov. 7 in Moscow demon-
strated publicly for the first time a wide
family of ballistic missiles based on the

German developments. These included

long-barreled rocket guns capable of

launching a three-stage rocket projectile

such as the German Rheinbote devel-

opment; improved, solid-fueled versions

of the Wasserfall anti-aircraft missile;

two types of short ranged solid propel-

lant missiles corresponding to the U.S.
Army’s Honest John and Little John; a

liquid fueled 200 mi. range missile

equivalent to the Army’s Redstone and
the Type One (M-101) liquid fueled

missile with a range of about 500 miles.

All of these missiles were mounted in

extremely mobile launchers, most of

them with caterpillar treads, armored
and carrying crews that could launch

the missiles without leaving their armor
protection.

Soviet IRBM
Not shown was the Soviet IRBM the

Type Two (M-103). This two-stage

missile uses an initial stage 225,000 lb.

thrust liquid fueled rocket and a smaller

rocket, probably the T-l propulsion sys-

tem as the second stage. It began ex-

perimental flight testing early in 1955
and, by the middle of 1956, it was being

tested at a steady rate of about five per

month from the Krasnvy Yar launching
site, indicating it had shifted from ex-

perimental development testing to pro-

duction testing. The T-2 is now opera-

tional with the Red Army and an esti-

mated 1,500 of these missiles have been
produced for operational uses and pro-

duction testing. The T-2 has a range

of about 1,000 mi. and, from its current

launching areas in eastern Europe and
southeastern Russia, it can cover most
of the NATO air bases in Western
Europe and the North African littoral.

The Soviets are also known to be
working on a hypersonic glide bomber
for which an 82 5,000 lb. thrust liquid

fueled rocket has already reached the

test stage. Whether the Soviets have
discovered the basic flaws in Prof.

Saengcr's theories is not yet as clear as

their determination to push this project

as a top priority development.

All of the Soviet medium and long-

range ballistic missile developments
utilize propulsive systems far more
powerful than those designed in the

U.S. to hurl megaton warheads over

the same distance. The smaller U.S.
rockets are possible because of some
spectacular work by the Atomic Energy
Commission in reducing the size anil

weight of the thermonuclear warhead.

Virtually all ballistic missile develop-

ment was suspended in the U.S. until

this warhead breakthrough had been
demonstrated. In contrast, the Soviets

continued the steady pace of their de-

velopment work regardless of the large

size and weight of megaton warheads
that appeared inevitable five years ago.

Instead of waiting for progress that

would reduce the warhead size and
weight, they proceeded to develop the

huge rockets that would have been
necessary to hurl the old style warheads
to the U.S. As always they have found
that a surplus of power is a handy divi-

dend for the aerial vehicle designed.

This has paid off in the size of the

Sputniks they were able to launch in

comparison with the 18 lb. Explorer
and the 21 lb. Vanguard satellites. The
propulsive force required to put the

Sputnik II into its orbit is the equiva-

lent of that force required to hurl a
5,000 lb. warhead over a 5,000 mi.

range.

Aircraft Not Neglected

While pushing their missile and
space programs at top priority, the

Soviets have not neglected the develop-

ment of manned aircraft over a wide

spectrum, ranging from nuclear pro-

pulsion and heavy bombers to jet trans-

ports, helicopters and bush planes to

develop the Siberian wilderness. To
foreign observers who have followed the

Soviet development program from the

first indications of its pay-off stage some

a
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Trevarno

WORLD’S HOTTEST
jet bomber flies real cool.

When it comes to supersonic

flight the speed limit is set by

aerodynamic heat. Thai's why
heat-resistant glass fabric

honeycomb made of Trevarno

glass fibre sandwiched between

metal skins — helps give Con-

vair’s B-58 Hustler speed un-

matched by any other bomber.

Trevarno glass fabric honey-

comb is so successful in reduc-

ing internal temperature, this

material in the bomber's wings

has been termed “one of the

most vital achievements in re-

cent years” by Air Force offi-

cials. Even though the material

is a major break-through for

the B-58, more important, it

paves the way for new missile

development and for even

more advanced aircraft in the

future. Write today for data on

Phenolic, Epoxy, Silicone,

Polyester resin systems, or on

custom impregnations for spe-

cial applications. High glass

moulding compounds in above

resin systems also available.

For further information con-

tact Coast Manufacturing &
Supply Company, P.O.Box 7 1

,

Livermore, California. Sales

Offices: 4924 Greenville Ave-

nue, Dallas, Texas; 635 South

Kenmore, Los Angeles, Calif.

COAST MANUFACTURING AND SUPPLY COMPANY. P.O. BOX 71, LIVERMORE. CALIFORNIA. PLANTS AT LIVERMORE. CALIFORNIA AND SEGUIN. TEXAS
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RED ARMY UNGUIDED BOMBARDMENT ROCKETS

GUIDED BALLISTIC MISSILES

four years ago, it is this extremely broad

spectrum or their military technology

that is even more impressive than their

rate of recent progress.

Although Nikita Khrushchev publicly

trumpets that the advent of ballistic

missiles has made manned aircraft ob-

solete, his air force planners and de-

sign teams arc pushing hard on a variety

of new manned bomber programs. Dur-

ing 1957, the Soviets announced they

had successfully test flown a new heavy-

jet bomber. Although no details are

vet available on this new bomber, it

appears that its development as a re-

placement for the short legged Bison

bomber rather than the advent of mis-

siles was responsible for the lack of

anticipated acceleration in the Bison

production program. The Bison, al-

though startling evidence of Soviet

progress, did not measure up to the

performance requirements in cither

speed, altitude or range of a contempo-

rary heavy bomber such as even the early

model B-52s. Solid indications last year

of a leveling off in Bison production

rates at a relatively low level were cited

by some U.S. optimists, such as Deputy
defense Secretary Donald Quarles, as

evidence of earlier over-estimating of

Soviet abilities. Instead, it appears more
likely that the new heavy bomber has

been brought through to replace the

Bison whose role now appears to be

strictly as an interim stop-gap. The
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Equipped with
MACWHYTE control cables

and tie rods
The Army's hot, new front-line util-

ityhelicopter, Bell’sHU-1 Iroquois,

is a single-rotor turbine-powered
craft with all metal rotor blades.

Climbing performance matches
that of WW II fighters!

The six-place, closed-cabin HU-1
incorporates many advanced fea-

tures successfully combined with
time-tested control systems. De-
signed for frontline service, the new
Bell helicopter is of low silhouette,

compact configuration, and exceeds

the load-carrying abilities of cur-

rent lightcargo helicopters ofequiv-
alent performance. The free-power

turbine engine is the first of its kind

designed for ’copter use — and it

burns everything from kerosene to
aviation fuel.

Macwhyte aircraft cable and tie-

rods are important elements in the

HU-l’s construction.

Macwhyte “Hi-Fatigue”® Air-

craft Cable is made in a complete
line of sizes and types. Macwhyte
“Safe-Lock” Cable terminals of
stainless steel are available loose or

in complete assemblies ready for

installation. Macwhyte Aircraft

Cables, Terminals and Assemblies
meet the requirements of aircraft

manufacturers, airlines and mili-

tary specifications. Aircraft Cata-
log A-3 free on request. n 9

C9MPANY

• USSR

Soviets are also working hard on a nu-

clear propulsion system for aircraft and
expect to fly their first experiment of

this type soon utilizing their nuclear

powerplant in a Bear bomber airframe.

Soviets also have admitted publicly that

they have developed exotic chemical
fuels such as the boron compounds non-

being tested in this country. There is no
reason to suppose that they will not

apply these fuels to their manned air-

craft program.

Jet Transports

Although the annual Tushino air

show was canceled in 1957 due to the
political struggle between Nikita Khrush-
chev and Marshal Zhukov for top spot

in the Soviet hierarchy, several new air-

craft appeared in the Moscow skies.

Next to the new heavy bomber perhaps
the most significant were the family of

jet transports described to Aviation
Week by top-level Soviet sources in

July, 1956 (AW July 22. p. 26). This
family of turboprop and turbojet pow-
ered transports arc the backbone of the
Soviet bid to become a world power in

international air transport and to use air

transport as a major tool in developing

its internal economy. At one end of the

spectrum appears the mighty Tu-114
capable of carrying 120 passengers non-
stop from Moscow to New York at a

cruising speed of about 500 mph.. and
at the other the An-14, the "Little

Bee” designed by Oleg Antonov as a

bush plane to help develop the internal

frontier of the Soviet Union. Tire An-
14 is designed for operation in and out
of short, unimproved fields, cruises at

143 mph. and carries 6 passengers.

In the development of Russian post-

war transport aircraft, it is interesting

to note Oleg Antonov’s concentration

on aircraft that are specifically de-

signed to operate on the relatively small,

grass fields and level ice found at

the vast majority of Soviet airports. Ilis

An-2 Colt has proved to be the work-

horse of Soviet aviation, both civil and
military, in the Arctic and the back-

woods of the Communist domain. It

operates on floats, skis and wheels and
performs much the same function in

the Soviet system as the dc Havilland

Beaver and Otter do in the Canadian
wilderness. The An- 14 is aimed at get-

ting into even more inaccessible places

than the Colt could negotiate and
spreading air transport down to a whole
new strata of Soviet inhabitants.

Another Antonov design, the An-4
Camp, was the first Soviet assault trans-

port specifically designed to operate in

and out of unimproved fields with self

contained loading ramps and with a

cargo floor level only the bare minimum
height above the airfield.

An-10 Turboprop

Similarly, the An-10 giant turboprop

transport roughly the size of the Lock-

heed Electra also was designed with the

unimproved airport in mind. It has in-

tegral loading doors, an integral cargo

ramp, low floor level and a double bogie

landing gear with low footprint pressure

for grass or roughlv ckared fields. In

contrast, the Ilyushin 11-18 turboprop

transport of roughly the same size fol-

lows the western design style of high

tricycle landing gear and tubular fuse-

lage suitable only for passengers. It is

obviously designed for the international

services of Aeroflot where comparison

MIG-21 FACEPLATE

with western ecpiipment will be made;
where runways arc long and solid, and
where conventional ground handling
equipment will always be available.

The other two new Soviet transports

to appear during 1957 were both
Tupolev jet designs—the Tu-104A, a

high density seating version of the

original Tu-104 jet transport also fea-

turing improved jet engines; and the

Tu-110. a four-jet transport offering

higher seating capacity, a slight increase

in speed and more range than the Tu-
104. The Tu-110 is apparently de-

signed for internal Aeroflot service on
1,000-2.000 mi. stage lengths and for

service linking Moscow and the main
capitals of western Europe.

Policy Shift

It also is interesting to note a major
shift in Soviet air transport develop-

ment policy that became evident during

1957. The original Tu-104 represented

an attempt to get a jet transport opera-

tional as soon as possible without regard

for the normal operational economies
sought in a commercial transport. The
Tu-104. as a result, is a basically un-
economical transport for routine airline

operations but accomplished its purpose

as a showpiece to demonstrate that

the Soviets were pulling abreast tech-

nically with western aviation.

But in the next generation of gas-

turbine-powered transports, the theme
of economy of operation was strongly

evident. The heavy cabin furnishings

of the Tu-104 and prior Soviet trans-

ports were replaced by plasties, foam
rubber and lightweight metals. Instead

of the elaborate luxury of the 50-pas-

senger Tu-104 interior, high density
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AUXILIARY POWER SYSTEMS Lightweight, monofuel sys-

tems for guided missiles, piloted aircraft. Turbine driven

with horsepower of up to 200; supplies regulated power at

mean altitudes of 40.000 feet and more.

FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES
Pressurized air containers-strong enough to handle pres-

sures up to 5,000 psi. yet 40% lighter than steel. Available

in volumes of from 50 to 5,000 cubic inches.

FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER

WITH PRECISION PRODUCTS BY KIDDE!

Leaders in the aircraft safety, auxiliary

power and pneumatic system fields, Kidde

now offers a wide range of precision products

combining the advantages of light weight

with dependable operation. More than 95Jo

of the aviation fire extinguishing systems

installed on U. S. planes are Kidde-built.

Kidde’s auxiliary power systems are finding

wide use on both guided missiles and high

performance aircraft. And Kidde air com-

pressors and pneumatic power systems are

used by Boeing, Fairchild, Lockheed, North
American, Republic, Douglas, Convair,Avro.

If you have a safety, pneumatic or secondary

power problem, Kidde’s advanced engineer-

ing staff will develop, test and manufacture

equipment to meet your exact specifications.

Call or write Kidde today.

Kidde ®
Walter Kidde & Company, Inc., Aviation Division

318 Main Street, Belleville 9, N. J.

Walter Kidde— Pacific, Van Nuys, California

Walter Kidde & Company of Canada Ltd., Montreal -Toronto -Vancouver
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LIGHTWEIGHT AIR COMPRESSORS Rugged, tested 2, 4, 6.

8 and 12 (illustrated) cfm air compressors delivering air at

3.000 or 5.000 psi. Driven by air turbine, hydraulic, electric

motor, gear box or direct engine pad.

SERVO VALVES AND FUSES 1) Pneumatic Steering Servo

Valve; 2) High Temperature- Pressure Pneumatic Servo
Valve; 3) 1500 psi Pneumatic Fuse; 4) High Sensitivity

Pneumatic Fuse.

PRECISION VALVES AND OTHER DEVICES 1) Propeller

Brake Solenoid Valve; 2) Drain and Blowdown Valve;

3) Three-Port Manual Control Valve; 4) Relief Valve
(3000 psi); 5) Pressure Relieving Device; 6) Air Filter.

BRAKE VALVES AND REGULATOR 1) Pneumatic Emer-
gency Brake Valve; 2) 0-1000 psi Brake Valve; 3) 3300-1000

psi Pressure Reducer; 4) Pneumatic Dual Emergency Brake
Valve.

PNEUMATIC AIR STARTER BOTTLE Has a capacity of 2950
cubic inches. Handles pressures up to 3000 psi.

OTHER IMPORTANT KIDDE AIRCRAFT PRODUCTS; Radomes, Thermal Switches, Quick Disconnect Fit-

tings, Gun Chargers, Nose Wheel Steering Systems, Air Brake Valves, Portable Extinguishers, Inflation

Gear, Oxygen Equipment, Purging Equipment, Crash Fire Prevention Equipment, Fuel Pressurization Equip-

Disfrict Sales Engineering Offices

Dallas, Tex. St. Louis, Mo. Van Nuys, Calif.

Dayton, Ohio Seattle, Wash. Washington, D. C. ® Kidde
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FOR HYDRAULIC. PNUEMATIC AND FUEL SYSTEMS .

waldorf dUftA* high precision

components

*900 “FAIR VALVE

DESIGNED AND DEVELOPED

FOR USE IN ONE OF THE

Vital airborne hydraulic, pneumatic and fuel control

components demand highly specialized designs to meet

stringent weight, size, temperature, and operating

requirements.

The Fluid Systems Division of Waldorf concentrates

its efforts in these critical areas . . . offers its engineering

experience and skills,and production know-how

to manufacturers faced with severe design problems.

The high temperature valve shown opposite is only one

example of an especially complex Waldorf-designed

package . . . developed to fit an unusually "tight" space

envelope in a late "Century" series fighter. To control

900° F air in an ambient temperature of 300' F, this stain-

less steel unit employs a unique combination of valves,

sensing devices, and a feedback loop.

Waldorf's design and development teams have the creative

engineering experience and technical imagination to

solve the most difficult problems in these areas. Add to

this the precision craftsmanship proven by 30 successful

years in the business ... a new, modern manufacturing

facility with the latest, close-tolerance machine tools,

and the finest in quality control procedures . . . and you

have an unbeatable combination of abilities and facilities

that can quickly translate your most exacting specifi-

cations into finished, quality products for prototype and

production applications.

Call or write Waldorf today for an experienced engineer

to discuss your hydraulic, pneumatic, or fuel control

requirements.

• USSR
seating became the theme with tire 70-

passengcr version of the Tu-104A and
the 100-passenger configurations of the

11-18, An-10 and the 170 maximum
capacity of the Tu-114. For the first

time in post-war history, Aeroflot offi-

cials are talking about high density,

low-fare operations that will successfully

compete with rail fares.

Air Force Modernizes

Militarily, the change of the Red Air

Force from the subsonic MiG-15 to

the Mach 2 fighter types now in pro-

duction. such as the MiG-21 and the

Sukhoi Delta (Fishpot), is exemplified

by the change in the Red Air Force

pilot’s personal equipment. Two years

ago virtually all published pictures of

Red Air Force flight crews found them
still wearing leather jackets, trousers

stuffed into high boots, leather helmets

and relatively crude World War II

style oxygen masks.

During 1957. pilots suddenly blos-

somed with hard helmets with built-in

Polaroid visors and fitted demand-type

oxygen masks, and test pilots began ap-

pearing in full pressure suits compar-

able to the operational styles currently

used by USAF and Navy pilots but a

generation behind the equipment de-

veloped for use by the X-l 5 pilots.

During 1957. Mach 2 fighters began

appearing in squadron serv ice with the

Red Air Force with the MiG-21 (Face-

plate) superceding the MiG-19 (Farmer)

as the standard operational fighter. For-

mations of Fishpot Deltas were seen in

the air over Moscow, an indication that

it has progressed beyond the experi-

mental prototype stage when it was first

publicly demonstrated at the Tushino
air show of 1956.

Evidence that the Soviets are also

continuing development of light jet

bombers came with the appearance of

the prototype Backfill during the sum-
mer of 1957 over Moscow. This bomber
is a successor to the barely sonic Blow-
lamp seen at Kubinka airfield in 1956

and has a performance in the Mach 1.5

area. It is powered by two 17,000 lb.

thrust turbojets with shoulder air in-

take mounted above the swept back
wing.

Aerial Refueling

Another interesting military develop-

ment is the widespread use of aerial

refueling by Bison bombers and the

discussion of aerial refueling techniques

that appears in the Soviet popular and
technical press. After experiments with

both the flying boom and probe-and-

drogue types systems, the Soviets have

standardized on a probe-and-drogue sys-

tem utilizing a tanker conversion kit

for the Bison that enables it to be used

as either a tanker or a bomber for a

specific mission. This provides con-

siderably more logistic and operational

flexibility than the USAF system of

providing a separate tanker type air-

craft to sen-ice bombers.
There was also considerable evidence

during 1957 that the Soviet air defense

system was growing significantlv

strongcr. The subsonic Yak-25 (Flash-

light) all-weather fighter was replaced

in sen-ice bv the supersonic Flashlight

C first seen' at Tushino in 1956. The
new Flashlight is equipped with air-to-

air missiles. Anti-aircrart missiles now in

service use a two-stage solid propellant

system with an infrared homing device.

They have a range of close to 100 mi.

and are expected soon to be equipped

with nuclear warheads comparable to

the Nike-Hercules.

Helicopter development continued to

progress during 1957 with the appear-

ance of Mihail Mil’s Mi-6 twin-jet-

powered helicopter that proved its

performance in an officially-observed

Federation Aeronautiquc Internationale

record claim for lifting a 12-ton pay-

load to 7,000 ft. altitude. The Mi-6 is

powered by two 4.000 lb. thrust turbo-

jets mounted above the main cabin and
uses a five-bladed single rotor remi-

niscent of the Sikorsky designs. It is

equipped with an integral rear loading

ramp and clamshell doors that permit

the loading of vehicles.

Why they asked Greer to do the job

A preuy tall order for any company in

Whitney chose Greer. Greer's staff of
creative engineers and skilled technicians

with extraordinary experience and know-
how, plus a fully equipped manufacturing

plant met these out-of-the-ordinary test

requirements.

Special test features include high pressure

fuel flow, automatic temperature control,

high horsepower variable speed drive to

high speeds, self-contained lubrication

system, high and low pressure signal air

many others - all controlled to minima
allowances for absolute accuracy.

The results? One of the biggest jet engine

fuel control test machines ever built. Photo
shows this one-of-a-kind machine in final

checkout before delivery to P&WA's Flor-

ida operation. When you need an out-of-

ordinary test machine, follow the example
of leading aircraft manufacturers...
ask Greer to do the job!

Greer Hydraulics Inc. • International Airport • Jamaica 30, New York
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• BRITAIN

Military Cuts Offset British Exports
Bv David A. Anderton

London—Peak year, bleak year; this was 1957 for the British aircraft

industry. Exports of military and civil aircraft, engines and parts hit a new

high of £116.5 million ($332 million), running a close second behind the

money-making capabilities of Scotch whiskey, long the prime export of

these islands.

The order book for the year shows

about 460 military planes worth about

£100 million (S2S6 million) with India

the leading customer, having bought 68

English Electric Canbcrras and more
than 100 Hawker Hunters for a total

cost of about £50 million ($143 mil-

West Germany ordered Hunting
Pcmbrokes, 68 Hawker Sea Hawks
built by Armstrong Whitworth. 16

l'aircy Ganncts and 10 Saunders-Roe

Skcctcr helicopters. Switzerland bought

100 Hawker Hunters at the beginning

of 1958. although the order was all but

officially approved in 1957. plus 20 DH
Vampire trainers. Venezuela came

FOLLAND GNAT LIGHT FIGHTERS

through with a repeat order for about

one dozen Canberras.

Royalties received from licenses

abroad would probable add another £7

million or so (S20 million) to the total.

But countering this was the first year

under the restrictions of the Defense

White Paper, which made drastic cuts

in all three military services and

brought manned fighter and bomber
development in Britain to a dead stop

in 1957.

Victims of its ax included Saunders-

Roe P.177 mixed-powcrplant intercep-

tor and the Hawker P.1121 ground-sup-

port aircraft. Further economies killed

the promising Bristol Orion turboprop

engine and stopped support of the de
Havilland Gvron turbojet.

The drawback is that the old war-

horses of export—the Hawker Hunter,

English Electric Canberra, and the de
Havilland Vampire-have just about
reached the end of their useful lives.

Foreign sales of these types will prob-

ably dwindle to zero in the next year,

and where are their replacements on the

world’s markets? Not in British fac-

Even that perennial money-maker,
the Vickers Viscount, began to slow

down during the past year. Vickers only

took on 18 new orders during 1957 for

the turboprop plane.

Civil Transport

So with one exception—the order for

the de Havilland 121, British European
Airways’mediuru-range jet—there is no
prospect of a new civil transport order

in Britain.

Neither is there a new specification

for a military aircraft, and all the in-

jured screams from industry apparently

aren’t going to change the current

situation.

Any industry heading into a new
year with such bleak prospects won';.-

think twice before pressing on regard-

less. and there arc some indications

that kind of thinking is being done.

First steps in this direction were

taken during the preliminaries to the

BEA order. Out of the necessity for

self-support of the development project

rose two synthetic organizations:

Hawker-Siddelcv Bristol Co., formed
from a combination of these two giants

of Britain's aircraft industry, and Airco,

formed from a combine of de Havil-
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land. Hunting Aircraft and Fairey Avia-

Consolidations of this type had been
discussed for a long time and recom-

mended by critics and observers of the

industry' here, but never accomplished.

The view of most members of the in-

dustry was that such consolidation

would come about, but not by being

forced upon the companies by a gov-

ernment policy.

That policy was clearly stated by
Minister of Supply Aubrey Jones last

December 2, when he said, in answer

to a question in Parliament:

"Lastly it is desirable that the in-

dustry should reshape itself into

stronger units. I have accordingly inti-

mated to the industry that in placing

orders for further requirements, the

government will be influenced not only

by the quality of design but also by the

resources, technical and financial, avail-

able to complete the project quickly and
successfully: and that, in so far as these

criteria were not met in isolation, the

government will require the chosen

contractor to work in association with

one or more other contractors.”

Jones' "intimation" is about as far

as Britain’s current government cares to

go at the moment, but in the political

lexicon, that’s equivalent to saying it

had better be that way.

The day after Jones' statement,

J. A. R. Kay, general manager of A. V.

Roc & Co., said he believed there was

onlv room enough for three major air-

craft firms and two engine companies.

It was obvious that Kay believed

Hawker-Siddelev was going to be one
of the three.

Weaknesses

More recently. Sir George Edwards,
managing director of Vickers-Arm-

strongs (Aircraft) Ltd., said that if

there were any weaknesses in the Brit-

ish industry if was because some com-
panies had been given tasks beyond
their capacities. Vickers has an excel-

lent record on the production of Vis-

counts and the four-jet transonic

Valiant bomber; but nobody was un-

kind enough to recall the £40 million

(5114 million) fiasco on the Swift

fighter.

Most observers expect further con-

solidations in the British industry.

Logical mergers include a joining of

Bristol with its major production asso-

ciate on the Britannia, Short Bros, of

Belfast. De Havilland, a shareholder

in Saunders-Roe, might be expected to

take over the smaller Isle of Wight
company. Eventually there might be

four major airframe combines: De
Havilland, English Electric. Hawker-
Siddelev and Vickers.

Whether or not this would solve

the ails of the industry is still debated

in some comers. Consolidation means

HANDLEY PAGE VICTOR BOMBER

A. V. ROE VULCAN BOMBER

AVIATION WEEK, 3, 1958 271



• BRITAIN

BRISTOL BLOODHOUND MISSILE

little unless the marriage produces some
offspring, and right now there are no
signs that conception has taken place.

Unless these joined firms can produce

some new and world-beating aircraft,

the export balance sheet is going to

look much worse in the years ahead.

Actually a close look at the current

export figures points to the danger

signs. Aircraft and parts sales dropped,

not substantially in percentages, but
enough to indicate future trouble. 'Hie

net increase in exports came from a

whopping jump in engine sales abroad

—Rolls-Royce alone increased by more
than one-third from £21 million (S60
million) to £29 million ($83 million)

which accounted for almost 33% of

the export billings.

The biggest shock will come to those

who have always thought of Britain as

an exporter supreme in the powcrplant

field. During 1956 the country im-

ported £13.2 million ($37.8 million)

worth of engines, the biggest single

item in the import listings, and almost

equal to one-third of the engine im-

Britain also imported aircraft and
parts to the tune of £11.8 million

($33.8 million). Total imports for the

year in aircraft, parts, engines, tires and
electrical equipment were £26.6 mil-

lion ($76.2 million), or about 23% of

the exports. Some of this total was
re-exported, but figures for the year are

not available. However the trend has

also been upward, so that the net effect

is to keep the exports considerably

greater than the imports.

But though the spokesmen for the

industry have long pointed to its ex-

port record, they may not be able to do
so much longer. The big moneymakers
—military aircraft—are not going to be

built.

There has been some feeling that

missiles will take their place and that

Britain's future aircraft exports will

largely be guided missile systems.

Sales Obstacle

But here the prospective sales run

into a tremendous obstacle—the tech-

nically unsophisticated countries that

could not operate a missile system even
if it were given to them. It is one tiling

to sell a handful of Hunters to an oil-

soaked kingdom, and another to sell an
anti-aircraft missile defense system.

Britain’s only prospective customers

in missiles could be expected to be

France and West Germany. Anybody
else is either not proud enough or too

poor to buy them. With U. S. Army
and USAF missile units now stationed

in Germany, the Americans have a big

advantage in selling the later breeds ot

weapons to the Germans.
All this spells future troubles for

Britain’s aircraft exports unless a second

Viscount comes along. Optimistic esti-

mates have been quoted for the world

market for a short-range jet such as

KEY ENGINEERING

OPENINGS
AT VOUGHT

PROPULSION Vought is studying a number
of advanced propulsion systems. They in-

clude nuclear, solid and liquid fueled rocket
components. They involve intensive investi-

gations into internal aerodynamics, heat
transfer and other problems.

Additional skilled

developed— academically, or on the job—
these openings offer pioneering experiences
with an outstanding weapon systems man-
agement team. Requirements follow for 4

gn. speciali

7 years in propulsion system
alizing in internal aerodynam-
transfer. Special consideration

for Mach 4 and above flow study experi-
ence. To lead complete studies in this spe-
cialty as applied to new propulsion systems.

Lead Propulsion Engineer. Aeronautical or
Mechanical Engineer with advanced degree,
plus 1 to 4 years experience in nuclear,
solid and liquid rocket, or ramjet design,

j

To develop new propulsion systems using
nuclear and/or rocket fuel components
(solid and liquid). To carry design through

|

preliminary stages and possibly assist pro-

nautical or Mechanical Engine. .. .. ...

cist with M.S.. plus 10 years experience in

propulsion system design, including 5 in

nuclear development. Should be equipped
a perform all technical design work in

onnection with nuclear propulsion systems,

'ropellant Analyst. Chemical Engineer with
l.S. (preferred) or B.S.. plus 5 years experi-
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Vought Vocabulary

in'ge-nu'i-ty: designing a 12-ton missile

to fit inside an atomic sub

Chance Vought’s Regulus II missile is twice as long as

a city bus. It is crammed with delicate instruments,

armed with a nuclear warhead. Yet Vought engineers

designed Regulus II to serve safely, efficiently aboard

the Navy’s newest nuclear-driven submarines.

They shock-proofed the missile against underwater

blasts. They conditioned it for polar ice, or equatorial

heat. They made it — like Vought’s smaller Fleet veteran,

Regulus I — a dependable weapon, accurate from con-

ventional or nuclear subs, from surface ships or highly

maneuverable, mobile shore launchers.

Aboard its special, globe-girdling sub, Regulus II will

move invisibly any distance to its launching point. There

it can begin a supersonic, long-range strike in minutes.
Or it may lurk unseen for months as a patient and
ready deterrent.

A chilling prospect for would-be aggressors, this

example of Vought ingenuity.

Scientists and engineers: pioneer with Vought in new mis-

sile, manned aircraft, and electronics programs. For details

on select openings write to: C. A. Besio, Supervisor,

Engineering Personnel, Dept. M-4.

'€>iMGwr a/«

G

tijurr

273



• BRITAIN

RESEARCH AND TESTING
FACILITIES

• WIND TUNNEL • SOUND
• VIBRATION • SHOCK
• DYNAMIC STRUCTURE • TESTING
• STATIC & DYNAMIC BALANCING

ACCURATE DYNAMIC

BALANCING OF ROCKET

ENGINE COMPONENTS.

THIS OPERATION IS A

NECESSITY PRIOR TO

ACTUAL PERFORMANCE

TESTING OF THE

COMPLETE ASSEMBLY

D iB
We welcome inquiries—

DEAN & BENSON RESEARCH, INC.
16 RICHMOND STREET CLIFTON, NEW JERSEY

hawkinson tread^

BEA wants. Figures of up to 3,000 jet

and turboprop aircraft have been men-
tioned and equated with Britain’s share

of the market.

But other observers of the interna-

tional transport scene are less opti-

mistic. Some of the continental op-

erators want no part of short-range jets,

not even for competitive reasons. These
are among the "customers" for the

short-range jet the British are touting.

Actually continuing delays on the

short-range transport choice by BEA
gave the whole affair the sound of an
American soap-opera: “Will BEA be al-

lowed to buy the aircraft of its choice?

Will Hawker-Siddelev Bristol sell their

airplane to the United States? Will

Airco be able to finance the develop-

ment alone? And what of Pan-Amcri-

Thc issue was simple. BEA didn't

want jets and the industry didn’t par-

ticularly want to make them for BEA
alone. The prospective order was for

only about two dozen, nowhere near the

usual breakeven point for modern
transports.

But BEA was being forced into jets

because of the approaching introduction

of the American Boeing 707 and Doug-
las DC-8 types on inter-European

Tough Specs

The airline worked out a tough speci-

fication. Their new jets would have to

carrv between 70 and 100 passengers,

cruise at an honest 600 rnpli. at 23,000

ft., be able to get on and off a 6,000-ft.

runway on a hot day and in general

behave like a paragon.

Avro, Bristol, dc Havilland and
Vickers answered the call and submit-

ted proposals. Vickers dropped out

first, preferring to concentrate on the

bird in the hand, which turned out to

be the shopping order for VC-1 0s for

BOAC. Avro. with its background in

transports and big jet aircraft, dropped

its Vee-tailcd design and share in the

facilities of the Hawker-Siddelev Group
to back jointly with Bristol the latter

company's Type 200 tri-jet transport.

DH proposed its Model 121, later

formed a second group with Hunting

and Faircy, and the fight was on.

DH finally got the contract, but not

before one of the longest and most

frustrating delays in the history of

order placing. Nub of the delay, dis-

counting all the propaganda, was the

government's reluctance to finance the

development, and its insistence that

private financing be the rule. Industry

at first said it couldn't afford to; goy-

ernmont's rejoinder was that if the in-

dustry consolidated, it could.

Industry’s stand is that they know
this, and they probably will unite in

good time, but thev resent being told

to do so and particularly resent that
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the impending order for BEA's trans-

port should be used as a club to beat

them into consolidation.

T here the issue stands. The "consoli-

dations" for BEA's contract are not the

same kind of consolidations the gov-

ernment wants, and are more of a nec-

essary gesture than a firm action. No-
body expects DH to take over Hunting
and Fairev after the short-range jet

fades into history, and nobody expects

the Hawker-Siddelev Bristol combine to

survive after losing the BEA order.

Thus the traditional pattern of a

large number of small companies
bravely flying the flag each year at

Farnborough seems to remain. Out-
wardly things don’t look too bad. even

in the light of the cancellations of the

The year started well enough for in-

dustry. The West German orders were
announced. DH’s mighty Gvron turbo-

jet was officially rated at 20,000 lb.

dry and 25.000 with afterburning. Tire

Saunders-Roc SR. 53, precursor of the

more-sophisticated SR. 177. was nearly

ready to fly.

Then came the first cutbacks. The
Ministry of Supply dropped its support

of the Gvron less than a month after

DH's proud announcement. Time ran

out for the Royal Auxiliary Air Force

and the Royal Nasal Volunteer Re-

serve Air Branch: on a weekend in

March, these proud defenders of Britain

in the air for two wars were finally dis-

banded.

White Paper

The ax fell in April with the pub-
lishing of the now-famous—or infamous
-Defense White Paper. There was to

be no supersonic manned bomber, it

said, and it was unlikely that the Royal

Air Force would have a requirement

for a manned fighter beyond the English

Electric P.l. The forces were to be cut

back, and some RAF officers and en-

listed men would be "redundant”—the
new and polite word for "unemployed.”
You could hear the howls all over

England. Industry was indignant and in-

dicated that the Whole thing was non-
sense and just another example of the

damned foolishness you get when the

government runs things. But to a tax-

burdened nation whose overall position

on the list of world powers was dropping

nearer the bottom, the White Paper

made some sense.

The biggest complaints came from
those who believed that the day of the

guided missile, blithely accepted as

practically here in the context of the

White Paper, was in fact somewhat
further off. and that Britain was going

to find itself in another bind when its

current fighters were obsolete and the

missiles hadn t yet become operational.

There had been a similar situation in

the Korean war, when Britain was un-

able to field a single contemporary air-

craft, and relied on the Gioster
Meteors to put up a valiant and losing

fight against the Russian-built MiGs.
That was due to the lack of research and
development funds available after the
war. and the ill-conceived policy of “no
manned supersonic flight." Again it was
probably chargeable to reducing taxes,

but because of a slightly lessened tax

burden in 1946 and 1947. the Royal
Air Force had no modern fighters in

Korea. When Hunters did enter service

with Fighter Command, they were not
on a par with operational aircraft in

Russia or the United States.

Cutbacks

During the rest of the year, the

effects of the White Paper continued to

be felt.

• Saunders-Roc SR. 177 was canceled

when the Ministry of Supply refused to

support it further and the Germans
didn't offer to buy it.

• Bristol Orion supercharged turboprop
was mothballed by the company after

the British Ministry of Supply dropped
its support.

• Hawker P.1121 ground-attack fighter

was mothballed after MoS repeated its

contention that there was no require-

ment. Plane was almost completed and
due to fly early this vear. Hawker-
Siddelev's support dwindled to a trickle.

• Vickers research on a very highspeed
aircraft "of unusual form” was reduced
when MoS withdrew support. Vickers
still is financing the project, dreamed
up by their chief of research and de-

velopment. Barnes Wallis.

• Famous operational airfields whose
fighter squadrons spearheaded the epic

defense of Britain in August and Sep-

tember 1940 were closed down or will

be. Among the casualties: Biggin Hill,

Croydon. Hornchurch, Tangmcrc.
• Royal Air Force announced details of

its redundancies, and advised officers of

certain ranks and dates of service to

apply for premature release.

On the civil side, there had been
delays and teething troubles with the
Bristol Britannia. This four-turboprop
airliner left its Filton production lines

in what was thought to be “ship-shape

and Bristol fashion"; but it also had a

built-in ice-making plant. It flew, it

made ice and the engines choked in

swallowing it. Sometimes the engines
surged, sometimes they just stopped.

Bristol, the Royal Aircraft Establish-

ment and other agencies leaped into

action, tried fix after fix to make the
Proteus engines operable in icing con-

ditions. After several temporary fixes

they now believe the problem is licked.

Once fixed, the Britannias racked up
an amazing series of long-distance high-

speed runs from New York to Israel,

across the North Atlantic, and to South
Africa. Passengers loved its comfort,

NOTE: Heavy end

adaptable to the construction of many
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Vw'gnec/
FOR AIRCRAFT-MISSILE

WORK-HOLDING
DEMANDS! . . .

Here are four of many quick-
acting powerful DE-STA-CO
Clamps which aircraft-missile

manufacturers have called on us
to design and build.

These Clamps (and many others)
have solved countless work-
holding problems particular to
the aircraft-missile field.

It’s 100 to 1 you’ll find your
work-holding answers among
DE-STA-CO's 120 models and
scores of spindle

DETROIT
Stamping Company

»/ TOGGLE CLAMPS

TOGGLE

CLAMPS

and the airlines loved its utilization—

about 8 hr./day. The bad start seemed
to have been overcome and the Bristol

Britannia was well along on its way
to being a moneymaker for the airlines

using the big plane.

Vickers Viscounts continued to be

built and sold in a quiet way. A local-

service version was announced early

this year.

Handlev-Pagc’s civil project, the four-

engined Herald, was not going too well

but was going to be joined bv a two-

Dart version which the company hoped
would do better. The Alvis-powered

job was on flight status and had been
for some time, but there were no great

orders for the plane.

The little Aviation Traders Account-
ant. a feeder-liner design powered by
a pair of the Rolls-Royce Darts, flew

in mid-year and at Farnborough. Early

this year it flew for the last time, and
since then it was mothballed because

there were no prospective manufactur-

Fairev’s Rotodyne, a combination of

hclicopter-autogyro-airplane. provided

one of the technical highlights of the

year when it was rolled out and flew

almost dead on the schedule set for

it several years before. 'Ibis aircraft

has excited much interest in the United
States, and assuming that the flight

tests go well and estimated operational

costs turn out to be realistic, the com-
pany could have a potential money-
maker in this large turbine-powered

Militarily, there were changes in the

Royal Air Force. First Hunter squad-

rons of Fighter Command were dis-

banded and fields that could not meet
minimum standards or were not placed

well for air defense were closed down
or reduced to a caretaker basis. The
command s major task is the protection

of Bomber Command bases. No
Hunter 6 outfits have been axed yet.

and it is not likely that will be done
until Fighter Command is up to full

strength with the Gloster Javelins. The
English Electric P.l will be the Jave-

lin's successor, and will be first-line

equipment for another decade. First

short-range ground-to-air missiles of

British design arc to become opera-

tional weapons this year.

Bomber Command

Bomber Command activated its first

Avro Vulcan squadron during the year.

The four-jet delta-winged craft were
enthusiastically received and have been
well-liked in the limited time they have

First deliveries of the Handley Page
Victor arc being made, and announce-
ment of the first squadron is expected

momentarily. Bomber Command is

now being armed with megaton thermo-

nuclear weapons from British produc-

tion facilities.

Transport Command quietly racks

up time in its Comet 2s, the only jet-

propelled transports in military service.

Bristol Britannias have been ordered

and re-ordered this year, but for some
time to come the Command will be
making-do with inadequate numbers
and types of airplanes.

New Navy Planes

Royal Navy’s Fleet Air Arm still has

to get its first squadron of sweptwing
fighters—whatever they may turn out

to be—and meantime is operating

straight-winged Armstrong-Whitworth
Sea Hawks. First squadron of the
Vickers Scimitar strike fighter has

formed at a land base, but is not vet

ready for a sea tour. Blackburn's

NA.39 attack plane is due to fly this

year. The NA.39 is being consid-

ered for adoption by the RAF. Dll
Sea Vixens, the descendant of the
Dll-110, are operational and carrier-

qualified with tlie Fleet. But a blow
to Fleet futures was the cancellation of

the SR. 177, of which 100 were on
order for the Royal Navy.

RAF Strength

Total strength of the Royal Air Force
at the end of this year is expected to he
1S2.000. F'uture authorized strength

will be reduced to about 135,000 by the

end of 1962. at which time the total of

all three British military services is ex-

pected to be down to 375,000 from
today’s figure of about 606,000.
The report on defense issued two

weeks ago says that pilot recruiting is

"almost sufficient." but for other classes

of aircrew it will have to be increased.

If the current rate of recruiting contin-

ues. the 1962 strength will only be
about 120,000.

Manpower figures, according to the

defense report, "do not include boys,

women. Gurkhas, colonial troops or lo-

cally enlisted personnel."

So the balance sheet for the year

shows four new planes flown of which
two are rotary-wing: Saunders-Roe
SR. 53, Aviation Traders Accountant.

Westland Wessex helicopter and Fairev

Rotodyne, Two of these—the SR. 5 3

and the Accountant—are to go no
further.

Two engines were dropped from the
MoS support list: DH Gyron and Bris-

tol Orion. The net balance is not a

Favorable one.

Several years ago. this magazine said

the danger was not that Britain was
at that time producing obsolescent air-

craft. but that unless something were
done quickly, she would never again

produce any other kind.

There has been no reason to change
that opinion since, and much time has

been lost.
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SUD TRIDENT II

Budget Cuts Weaken French Industry

By Robert Farrell

Paris—Last year was a period of glory and despair for the French aircraft

industry.

The glory stemmed from the dazzling array of French achievements

displayed during the Paris Air Show in June. An admiring aviation world

heaped praise on the French industry for its lightweight interceptors and
fighters, its wide range of powcrplants, its VTOL Flying Atar, and its

general all-around engineering know-how reflected in its aircraft, helicopter

and engine designs.

As Avia We t the fim

"Technical leadership of '

Europe's aircraft industry is now both

the property and the responsibility of

the French.”

Yet not many months after the June

Air Show the industry was rocked by
severe budget reductions. Result Inis

been production stretch-outs as well as

complete abandonment of several ad-

vanced prototype aircraft. It now ap-

pears that unless the French industry

finds additional export markets, or un-

less U. S. or other foreign funds of the

"off-shore” nature are spent in France,

then the industry’s future will lose

much of its promise.

Gloomy Outlook

With the 1958 calendar year military

budget already approved, though not

as yet revealed in detail, this is the way
the picture looks at present:

• Leduc 0.22 ramjet project has been
virtually brought to a complete halt by
combined budget cuts and December
ground accident which destroved major
portion of single flying prototype. Air

ncial support from the Lcduc proj-

despite Fact that second prototype
s nearly completed.
' Super-Vautonr jet bomber with super-
onic bombing capability now is com-
iletelv eliminated from Air Force plans,

I"win-jet project of Sud Aviation was
icaring prototype stage.

Trident rocket-turbojet interceptor

ijcct has been sharply curtailed. Ten
'production orders for the Sud Avia-

aircraft have been sliced in half.

proj.

Company expected to use all 10 pre-

scries Tridents for perfecting piloted pro-

duction version. Now Sud must use the

half-dozen it has to cover a design pro-

gram which goes all the way to the

pilotless Trident version.

• Brcguct "Sahara" four-engine trans-

port. modified version of its Deux Pont
cargo aircraft, has been all but dropped
bv mihtarv.

Order for 1 5 aircraft was completely

canceled, but after company argued

that four aircraft were just about com-
pleted. militarv agreed to consider tak-

ing delivery of the four.

• SIPA 1100 twin-engine “police plane"

and Morane-Saulnier's "Epervier." a

turboprop colonial ground-support air-

craft. both were hit by budget squeeze
just as prototypes are being readied for

initial flights. SIPA 1 100 is powered by
two Pratt & Whitney R1 340s rated at

610 lip. Epervier is powered by Ttirbo-

Ministrv has n

AVIATION WEEK, N

ir less withdrawi NORD 1500 GRIFFON II



• FRANCE

No "silicone soft spot" ever

gets by at FLEXIBLE TUBING
Silicone rubber will not cure properly if it is contaminated

by the slightest bit of moisture, grease or dust. To guard

against this danger, Flexible Tubing takes extraordinary

precautions in the manufacture of its silicone ducting and
special shapes.

*

All raw materials are scrupulously protected against

contamination, and every duct and special shape is built

in a special department on automated machinery under

automatically controlled temperature and atmospheric con-

ditions. Positive air pressure prevents dust from entering

the department even when the doors are open and the per-

sonnel all wear sanitized clothing. Each part is serialized

and inspected at every stage of production. The result is a

top-quality, fully cured product that will behave as it is

supposed to against the most rigid aircraft and missile

specifications.

So turn to Flexible Tubing for silicone ducting and

special shapes. The background and experience of our field

engineers are available to you. If you have any problems,

let us know. We’ll be glad to have a man stop by and talk

things over. For full information, write Dept. 203.

Represented nationally by Aero Engineering Co.

and Airsupply Co., and by Associated Industries

in Seattle, Washington.

flexible Tubing
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rneca Bastan 750 hp. turboprop. The
two projects probably will be dropped
from French military plans.

• Current budget reduction may stretch

out, and in some cases cancel out, fur-

ther production of Nord's Noratlas twin-

engine transport; Sud Aviation's twin-jet

Vautour. and perhaps its Djinn helicop-

ter; Dassault's Super-Mystere fighter-

interceptor. just as this supersonic air-

plane is reaching FAF squadrons; and.

perhaps most important of all, may.
slow down Snecma's development of

its VTOL Flying Afar project.

Industry officials point out that all

this franc paring would have some
merit if it reflected some well-conceived

air policy on the part of the French Air

Ministry. It would be unjust to assert

the Air Ministry lacks an air power
concept, though it is often hard for

observers to catch hold of it. This is

partially explained by fact that the Air

Ministry is politically weak and often

accepts reductions from the Defense
Ministry which, in the country of

Napoleon and Foch, traditionally has
been dominated by Army.

French Air Force front-line strength

during 1957 remained stable and this

year may even decline. How much a

decline won’t be known until detailed

figures of the 1958 defense budget arc

released. It is understood the Air Force
'58 budget is below the S817 million

voted in 1957 with less money ear-

marked to pay production bills and
somewhat more to pay research costs,

mainly in missile work.

French defense department officials

arc determined to push development of

nuclear weapons, even if this means
foregoing a much-needed re-equipment

program for FAF. Air Ministry officials,

for some reason, seem to be sitting back
while Army moves into the missile pic-

ture. Army did the same thing in light-

aircraft and helicopters, though FAF
now seems aware of this particular in-

vasion of its rights.

Major Mission

One imposed difficulty on FAF plan-

ning is that its major mission today, as

it has been for the last two years, is not

supersonic NATO missions but rather

support of French Army operations in

the Algerian war.

Thus, the sharpest gain in FAF
strength over the past two years has

been in helicopters and surplus Ameri-
can “fighters" like the Nortli American
T-6 and bombers like the Douglas B-26.

Much of the present FAF combat
strength of 40 squadrons, way below
planned goals, is made up of outmoded
French equipment or MDAP Republic

F-84Fs and RF-84Fs. One all-weather

squadron lias been set up equipped
with Sud Aviation Vautours.

If FAF's current fighting ability

seems unimpressive, its future combat
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strength looks considerable better. Dur- DASSAULT ETENDARD IV

ing late 1959 and I960' FAF will be
taking delivery of Dassault Mirage III

delta wing Mach 2 interceptors pow-
ered by Snecma Atar 9 afterburning

engines developing thrusts of 1 3,200 lb.

Last summer Air Ministry ordered ten
preproduction models of the Mirage
III plus tooling which indicates a fol-

low-on production
.
for several hundred

of the aircraft.

Of course, future budget difficulties

may hamper this program as it has the
Super-Mystere order.

Mirage III, first flown in November,
1956. is designed to carry out high alti-

tude interceptor missions as well as

tactical support tasks. Interceptor ver-

sion probably would be equipped with
SEPR 3,300 lb. thrust rocket unit in

addition to Atar turbojet. Dassault is

also working up a Mirage trainer ver-

sion. First of the 10 preproduction
NORD 5103 AIR-TO-AIR MISSILE
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Creep can ruin
your best designs!

Whether your creep problem is sagging socks

or stretching struts, the result is pretty much the same

:

Things don't hold their shape the way they should.

Garters we don't have. But we do have new titanium

alloys which offer a rare combination of excellent

creep resistance plus light weight (density 0.163 lb/cu. in.),

great tensile strengths (to 175,000 psi).

and outstanding corrosion resistance.

In bar and forging stock, there's Ti-8Al-lMo-l V.

Its short-time elevated temperature properties are similar

to Ti-6A1-4V, one of the most widely used titanium alloys.

Yet “8-1-1" offers as much as a tenfold increase

in creep strength between 600° F, and 1000° F. This means
that, for an equivalent stress level. Ti-8Al-lMo-lV
raises the effective operating temperature ISO’ F.

In sheet stock, there's Ti-4AI-3Mo-IV,
which offers excellent formability because of good tensile

elongation, bend ductility, and low yield strength

in the solution-treated condition. Yet this alloy can be

heat-treated to strengths of 175,000 psi.

At Toronto. Ohio. Titanium Metals Corporation

of America is now operating the world's only plant designed

and instrumented solely for rolling and forging titanium.

With this facility, TMCA can furnish you
the best quality metal, on the fastest delivery schedule,

at the lowest possible price in the industry today.

233 Broadway, New York 7, N. Y.
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Mirage Ills should flv this spring.

FAF’s postwar ambition of re-insti-

tuting a bomber command probably

won’t be realized until the two-place

Mirage IV appears on the scene. This

supersonic aircraft, about which Air

Ministry will say nothing as yet. is

called by those who hate seen the

mock-up, the “French B-5S.” At least

one prototype is being built. With the

Super Vautour project eliminated, work

on the delta wing Mirage IV may move
ahead at a faster pace.

FAF's original plan to launch its first

postwar bomber command with Vau-

tours seems out of the question, con-

sidering the production cut-backs. Some
35 Vautours have been delivered to

FAF, mostly in all-weather version

rather than bomber version. Air Min-

istry officials, realizing that a French

bomber command made up of subsonic

Vautours is no longer a grandiose am-
bition, are quietly turning over a num-
ber of their Vautours on order to the

Israeli Air Force.

Future Punch

To sum up, the future punch of FAF,
assuming budget credits are maintained

at present levels, appears to be based

cn Dassault's Mirage III interceptor-

fighter bomber and Dassault’s Mirage

IV supersonic bomber.

FAF presently has no orders in for

lightweight strike fighters, perhaps

hoping that NATO competition in this

field will handle the problem both tech-

nically and financially. Dassault Eten-

dard VI and Breguet Taon, powered

by either Bristol Orpheus 3 or 1 2 turbo-

jets, represent main French contribution

to this field.

For training purposes FAF uses

Fouga Magisters, of which over 100

have been delivered to the French air

training center at Salon.

FAF airlift capability will rely mainly

on NoratlaS and DC-3 aircraft, plus the

four Breguet Saharas which FAF may
accept if the money can be found. Air

Ministry has disclosed no jet or turbo-

prop transport projects.

Only experimental aircraft which still

appears to have solid Air Ministry back-

ing is Nord’s Griffon 02. a combined
ramjet-turbojet aircraft with delta wing
and canard layout. Craft has flown at

Mach 1 .8 in climb, is now being modi-

fied for test flights beyond Mach 2.

Present prototype first flew in January

of last year, though Griffon project

dates back several years. With the Le-

duc 022 ramjet project eliminated, the

Griffon 02, which owes much to the

concept of Rene Leduc, has the French

ramjet field all to itself.

French naval air arm, like FAF, is

working under severe budget restric-

tions. Whether Navy will ever launch

its first modem aircraft carrier, the

Clemenceau, still remains an unan

WIRE
PRODUCTS

HIGH TEMPERATURE CABLE...
Suitable for operating temperatures up to 650“ with nickel-clad cop

store resistance. In AWG sizes 22 thru 4/0. In accordance \

Mll-C-25038.

ELECTRONIC HOOKUP WIRE...

colors in accordance

EXTRA FLEXIBLE CABLE...

HEATING CABLE...

GLASS & ASBESTOS INSULATED HEATING CABLE..

It stainless steel braided shield for special high temperature applications,
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NEW BENDIX

RED BANK

TRANSISTORIZED

VOLTAGE REGULATOR

For years Bendix has consistently developed new and better
types of voltage regulators. Now, by employing a pulse width
modulated amplifier and silicon transistors, Bendix Red Bank
offers a voltage regulator for aircraft AC generating systems
that operates at ambient temperatures up to 120°C. and
weighs only three pounds. Here is a unit on which both size
and weight have been reduced—yet performance is exceptional.

For further information write i

TION CORPORATION, EATONTOWN,

Red Bank Division
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swered question. Shortage of credits

also is slowing up Navy's project for a

small carrier designed solely for helicop-

Navy, however, lias kept its ambition

in check on aircraft and so far has been

able to maintain its order for 100 Bre-

guet 1050 Alize antisub aircraft. Pow-
ered by a Rolls-Royce Dart 7 develop-

ing 2,105 eshp., Alize carries a crew of

three. First production version should

fly this spring; five preproduction air-

craft already have been delivered.

Navy also has ordered 10 preproduc-

tion carrier version of Dassault Eten-

dard IV, to be powered by Snecma Atar

S developing some 9,500 lb. thrust.

Follow-on production order for the

Etcudard reportedly will amount to 100.

With the Alize and the Etcndard,

French Navy will for the first time be
operating French-designed aircraft. Pres-

ent equipment is mainly U. S. and Brit-

ish built or designed aircraft.

Missile Picture

On missiles, the French make few

claims. It is admitted that no anti-air-

craft or tactical missile has reached pro-

duction stage. It is known that Sud
Aviation, which operates a missile divi-

sion at Cannes, has sent missions to

England to look over the English Elec-

tric Thunderbird anti-aircraft missile.

If the Air Ministry decides in favor of

the Thunderbird. which doesn't seem
likely at the moment, it would be built

in France by Sud Aviation.

Apparently the French Parca ground-

to-air missile, on which some S28 mil-

lion reportedly was spent in develop-

ment, is now definitely abandoned.
There are reports that French air

squadrons arc receiving a limited num-
ber of Nord 5105 air-to-air missiles. If

so, this is the first French air-to-air mis-

sile to go operational. Nord 5103

weighs 297 lb., is about 81 ft. long.

Guidance is by radio link from the

attacking aircraft. French have fired

missiles from under belly of Nord delta-

wing Gerfaut experimental interceptor

at supersonic speeds.

Nord 5103 production order may
mean French have dropped the R 510
air-to-air missde developed bv Matra. a

company now controlled by Breguct.

The R >10 was known to be a Mach 2

missile, weighing about 375 lb., and has

been seen fitted on Dassault Super-

Mysteres.

Nord continues to enjoy considerable

success with its anti-tank SS-10 and

SS-1 1 missiles which are wire-guided to

the target. Company has registered

both domestic and foreign orders, in-

cluding sales to U. S. Army. SS-10 and

SS-1 1 can be mounted on a jeep or

other type ground vehicle, have been
fired from Alouettc helicopter.

French industry would like to get to-

gether with other European NATO na-

tions, preferably continental NATO
members, on an IRBM program. Cer-

tain studies along this line, stemming
from resolutions taken at the December
NATO summit meeting, arc underway
with Sud Aviation playing a leading

Recent arms agreement signed in

Bonn between French, German and
Italian defense ministers holds out

promise that these three nations may
eventually get together on the develop-

ment and eventual production of bal-

listic missiles. French and German
scientists already have been cooperating

in joint studies both in Europe and at

the French missile test center at

Colomb-Bechar, in the Sahara region.

With a shrinking domestic market,

evidenced by budget aits, industry offi-

cials continue to drive after exports.

Industry export sales at the end of 1957
had climbed to over 105 billion francs.

At the beginning of 1956, when the

French first began to export in earnest,

foreign sales totaled less than 10 billion

Aircraft Sales

Sud Aviation, the nation's largest

company, had a good year with its

Caravellc medium-range jetliner and
with its Djinn and Alouettc helicop-

ters. During the year Sud sold six

Reliability HISTORY of the H-3 Gyro

I
spIN MOTOR

I test data
I

[
Engineer:, 1

These subminiature rate gyros check out
at high temperatures under continuous duty.

As of today the score stands so:

Unit

a.) At 200°:

Gimbal #1417
Gimbal #1435
Gimbal #1468
Gimbal #1477

Continuous
Running Time

Date Started To Date

' Ambient Temperature

30 Sept 57 3048 hours
30 Sept 57 3048 hours
30 Sept 57 3052 hours
30 Sept 57 3052 hours

b.) At 150°F Ambient Temperature

Gimbal #1256 3 Jul 57 4014 hours
Gimbal #1262 3 Jul 57 4014 hours
Gimbal #1361 2 Aug 57 3623 hours
Gimbal #1445 30 Oct 57 2360 hours
Gimbal #1472 30 Oct 57 2360 hours

Gimbal #1546 1 Nov 57 2306 hours
Gimbal #1605 1 Nov 57 2306 hours

Military Products Department

})American-Standard

100 Morse Street, Norwood, Massachusetts
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Vertol 44 flies

19 passengers
or 2 tons of cargo
to offshore rigs

Carry 19 hefty passengers (200 pounds
each) inroomy comfort 46 miles outand
46 miles baok—or 12 passengers 187
miles out and 187 miles back—in your
Vertol 44. and you'll still have fuel

reserve for20 minutes of cruising flight.

VERTOL
\v/_

MORTON. PENNSYLVANIA
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Caravelles to SAS, two to Varig Air-

lines of Brazil, and finally another three

to Finnair. These orders come on top
of an order for 12 placed by Air France.

Very likely the French carrier this year

will pick up its option on another 12

Caravelles.

Georges Ilcreil, Sud Aviation presi-

dent, still is optimistic about sales pros-

pects for the Caravelle in the United
States. So far the Varig order is all

the company has to show for its exten-
sive tour of the Americas last year.

Hereil expects to lead personally a re-

newed sales effort in the U. S. this

spring.

Caravelle Output

Caravelle production will reach
monthly rate of four by early 1960,
and could double if need be without
much extra tooling. At least 1 5 aircraft

arc expected to be built next year. First

Air France production Caravelle should
fly this spring, with first two deliveries

slated for late Jail.

Sud Aviation has delivered over 100
Alouette helicopters and over 60 Djinn
helicopters to national and foreign cus-

tomers. The two helicopters have been
sold in small quantities to 14 different

nations. More important, Sud Aviation

late in the vear sold the Alouette II

manufacturing license to Republic Air-

During 1957 both the Alouette and
Djinn 'copters went into combat serv-

ffce in Algeria. Performance data so far

is highly favorable.

On heavy helicopters, Sud presently

is working up a prototype called the

Supcr-Alouette which will be powered
by three Turbomeca turbines and will

boast passenger load of 28. Super-

Alouette probably will fly in 1959.

Meantime, Sud has begun to exercise

its manufacturing license for the Sikor-

sky S-58. First Sud-assembled S-58 flew

in May. Company gradually will evolve

from 'partial assembly work into full-

scale manufacture of the heavy helicop-

Breguet Efforts

Breguet also is seeking to free itself

from money-short French military bv

developing foreign markets. Company-
signed agreement with U. S. outfit -

called TriFrance under which sales- of -

Breguet Deux Pont cargo aircraft are

being pushed in the Americas. Breguet

also signed technical agreement with

Piasecki Aircraft and Dornier of Ger-

Breguet's STOL project, the four-en-

gine 940 Intergral, will fly this spring.

Experimental transport uses no tilting

wing or rotor mechanism, instead gains

lift bv deflecting induced airflow over

wings into downward thrust by use of

double slotted flaps. Entire 58 ft. wing
is in wash of propellers. Financed in

giWM
Another

Pacific development for
greater flight safety

and comfort!

Pal Bcuf220TL tos Angefe?,* California
|

,*eHR -30(con
-

1
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A CONCEPT OF SCIENCE

Five years ago, The Martin Company con-

ceived a unique undertaking in the field of

pure science,

It grew out of a belief that our own and

our country's resources in creative scientific

research must be greatly enlarged and

cultivated.

We believed that the country— and the Com-

pany—that concentrates on short-range ma-

terial achievements, without a deep concern

for the creative source of tomorrow’s even

greater achievements, will have no tomorrow.

It is nowthree years since that belief motivated

management's action with the foundation of

a program in pure scientific research. Known

as the Research Institute of Advanced Study,

RIAS is now a substantial organization staffed

by scientists who are working in many

fields, including theoretical physics, biochem-

istry, metallurgy and mathematics, without

short-range product or applied research

requirements.

Today, the increasing appeals to industry and

the nation for accelerated activities in basic

research give the RIAS story a special signifi-

cance. For creative research in pure science

is the true life source of our technological

security— the "seed bed" from which our

national strength shall continue to grow.

M=KTM WSM
BALTIMORE DENVER ORLANDO
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part by U.S. military funds, the Inter-

gral is powered by four Turbomeca
Turbo engines rated at 400 eshp. Lar-

ger version, the 941, will be twice the

size of the experimental 940 and will

be powered by four 1.000 eshp. turbo-

props engines, probably General Elec-

tric T58s.

Commercial Jets

In addition to military contracts,

Dassault, for the first time since the

war, is developing a civilian aircraft.

Toward the end of this year company
will fly a 550 mph., nine-passenger jet

liaison aircraft, the Mcditerranee, pow-

ered by two Dassault R-7 turbojets

podded under sweptback wings. Das-

sault hopes to cash in on the growing

demand among French business con-

cerns for private fast transportation be-

tween France and French African terri-

tories.

Morane-Saulnier registered its first

civilian order for its four-place executive

jet aircraft, the 760 Paris, early last

year with a sale to the Shah of Iran.

Company has order for 50 from Argen-

tine government, with most of the air-

craft to be assembled in South America.

First Paris sold in the U.S. went last

December to chief executive of Timken
Roller Bearing Co. Beech Aircraft

Corp. is handling North American sales

of the 410 mph. aircraft. Powerplant is

two 880 lb. thrust Turbomeca Marborc
turbojets. Beech holds manufacturing

as well as sales rights.

Fouga Licenses

Fouga Magistcr jet trainer manufac-
turing license was sold during the year

to West Germany and Israel. Also dur-

ing 1957, Henry Potez, aviation pioneer

and head of French engine and parts

firm which bears his name, bought con-

trol of Fouga. Fouga shares formerly

were jointly owned by five French avia-

tion companies. Company expects to

sell additional Magistcr manufacturing

rights to Belgium and Holland, as well

as six Magisters to Austrian Air Force
for test flight program. FAF has ordered

over 100 Magisters as has the West
German Luftwaffe.

French Navy has ordered 30 Magis-

ters equipped for carrier landings.

Biggest achievement during 1957 in

the engine field was the flight test pro-

gram carried out by Snecma’s C400 P2
Flying Atar VTOL project. If the funds

are forthcoming, Snecma probably will

carry out its plans to incorporate the

Flying Atar into a coleopter arrange-

ment. Snccma holds European rights

on the son Zborowski patents. Nord
is also developing a delta-wing VTOL
fuselage which could use the Flying Atar

as powerplant.

Final decision as to which route the

Snecma project will take probably will

be made this year.
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Ready . . . AIM . .

.

New P-E missile theodolites automatically align

inertial guidance systems to within a few seconds of arc.

A new family of missile auto-theodolites has
been developed by Perkin-Elmer to align
inertial guidance systems with unprece-
dented accuracy. These theodolites are now
operational at a number of missile sites and
are being used in the production, testing
and alignment of stable platforms.
P-E auto-theodolites monitor and auto-

matically correct guidance equipment to
within ±2 seconds of arc under day or night
tactical conditions. They are available in
short, medium and long-range instruments
which operate from distances up to 1,500

feet. Although these auto-theodolites were
developed for missile work, they are readily
adaptable to a variety of non-military
applications requiring highly accurate
angular data.

These instruments are examples of
Perkin-Elmer’s ability to combine precision
optics with electronic and mechanical sys-
tems. For regular information on Perkin-
Elmer's design, engineering and production
facilities, ask to receive optics PLUS, our
new quarterly publication. Write us at 770
Main Avenue, Norwalk, Conn.

ENGINEERING AND OPTICAL DIVISI

Perkin-Elmer

• GERMANY

Production Vital to Progress

Of German Aircraft Industry
Biggest problem facing both the German Luftwaffe and the aircraft

industry is making up for 12 barren years.

The Luftwaffe must decide on the quantity and type of its interceptor

force in order to make a positive contribution to NATO defense systems in

the next few years.

The industry must manufacture un-

der license, do subcontracting and in

general scratch to stay alive until it has

matured again to the point where it

can stand on its own feet and produce
its own designs.

A delay is expected while the NATO
member nations wait for the outcome
of the military conference scheduled to

take place this month. Purpose of the

conference is to plan “all necessary re-

forms and modifications in the fields of

strategy and armaments.”

It is likely that Germany’s position

will not be clarified until after this

month's meeting and that the air force's

decision will be made then after long
delays and several postponements.

Disagreement among defense experts

in Bonn on the relative role of aircraft

and interceptor missiles will probably
lead to the German Defense Ministry
order being cut to half the original best

estimate of 300 airplanes.

Biggest need for the growing German
aircraft industry is a solid and large pro-

duction order. The industry's share of a

NATO order for a lightweight strike

fighter could be appreciable if the

fighter were ordered in such quantity

that it could not be produced in reason-

able time by its parent firm working

with associated groups elsewhere in

NATO.
But the big question is whether or

not the Fiat G.91, now recommended
as the NATO lightweight fighter, will

be ordered in quantity enough to justify

splitting its production more than two

Before the word of Fiat's success got

out, there had been a mass of cross-

licensing agreements in Europe in an-

ticipation that one plane or the other
would be produced.

Typical of these was an agreement
between Dornier-Werke G.m.b.H. and
Breguet by which Breguet would build

the DO-27 and Dornier the Taon.
The first part of the agreement will be
signed soon, whereas the proposed pro-

duction of the Taon by Dornier seems
likely to be dropped in view of the

NATO selection of the G.91.

Dornier Production

For the Gennan aviation industry

as a whole, the DO-27, of Dornier’s own
design, is an important development
symbolic of the industry's determina-

tion to regain its onetime prominent
position. The DO-27 is the first and
only post-war German aircraft to be or-

dered in large quantity. It is a relatively

simple 6-seater piston-engined STOL
aircraft with outstanding handling and
low speed qualities. Dornier is concen-
trating on its development as a feeder

aircraft for major air routes and for

business flying.

At present the firm's Munich-Ncu-
aubing works turns out about 13 to 20
a month. So far 100 have been pro-

duced of a total of 42S ordered last

AEROTEST
expands

missile equipment

testing facilities

Now available . .

.

h2o2

Flow Testing
Aerotest Laboratories

announces the availability

of a new closed-loop flow
test facility, specially

designed, built and
operated to handle 90%
Hydrogen Peroxide in the
testing of airborne and

ground missile components:
valves, pumps, hose

lines, tanks, couplings,
disconnects, etc.

Tests may be run with a
wide range of flow rates

and pressures, ambient and
operating temperatures,
plus other environmental

conditions.

Write, wire or phone for
'

‘3 proposals
obligation.

Under construction . .

.

Additional flow test

facilities to handle many
other missile fuels

and oxidizers:

LIQUID OXYGEN
ETHYLENE OXIDE
LIQUID NITROGEN
LIQUID HELIUM

FUMING NITRIC ACID

:bt.
Aerotest— leading specialists

in complete functional and
environmental testing of
aircraft equipment— now

expanding facilities to keep
pace with America's fastest

growing industry. Write today
for illustrated brochure
of Aerotest services.

129-11 18th Avenue
College Pt. 56, N.Y.

Tel INdependence 1-7272

rotas! >
laboratories, inc.
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General Electric Announces New Electric Power Package

TURBONATOR

New, Self-cooling electric power generating system

increases aircraft and missile performance THREE WAYS...

Up to 50% lighter than competitive sys-

tems, yet . . . capable of delivering 40,000

watts of 400-cycle power, General Elec-

tric’s new “turbonator" represents the
ideal marriage of drive and generator.

Extensive development tests have al-

ready proved the feasibility, reliability of

this new design—demonstrated the tur-

bonator’s ability to . . .

1. Reduce system size and Weight-
Common shafting of the AC generator

and 24,000 RPM air-turbine eliminates

speed reduction gearing—minimizes sys-

tem size—offers extraordinary savings in

weight over competitive systems.

Self-cooled by turbine exhaust air, the

turbonator eliminates penalties associ-

ated with external cooling.

numbers—Utilizing the turbonator prin-

ciple, it is possible to increase high-Mach

ambient performance of any generator.

For example, under full load, Mach 3,

80,000-ft operating conditions, winding

temperature of the turbonator is 140 F
below ambient, 300 F below temperatures

reached by conventional systems.

In addition, the new turbonator provides

minimum random frequency modulation,

and a frangible turbine wheel for opti-

mum overspeed protection.

Ifyou'd like more information on turbo-

nator development just fill out and mail

the attached coupon.

NAME

POSITION

COMPANY

CITY STATE

Progress Is Our Most Important Product

GENERAL#) ELECTRIC

• GERMANY

year bv the West German Defense Min-
istry for the Luftwaffe for delivery by

tlie end of 1959. A further batch of 50

will be ready for delivery this month.

But Dornicr is not interested in pro-

ducing DO-27s chiefly for military pur-

poses. Dipl.-Ing. Claude Dornier, Jr.

believes there is a vast civil market for

the DO-27 type of aircraft once busi-

ness flying is established in Europe and

is no longer considered a luxury. The
firm is going ahead with the promotion

of the DO-27 for this purpose while

concentrating on STOL and VTOL air-

craft development. Dornier employs

about 1.200. The firm is a private

enterprise of the Dornier family.

Big Three

Of the three big aircraft manufac-

turers in South Germany—Dornier.
Messerschmitt and Heinkel—Dornier
was the first to make a start with its

own postwar designs and thus to be-

come independent of foreign license

agreements which are the mainstay of

nearly all German aircraft manufac-
turers today. Until ratification of the

Paris Agreement two years ago, Dornier

could not start production in Germany.
During the interim it established a

new firm called Oficinas Tecnicas

Dornicr in Madrid where, under the

leadership of Prof. Dr.-Ing. Claude
Dornier, a small team of engineers de-

signed and produced the prototype

DO-25 which was the forerunner of

the DO-27, the prototype of which
was produced in 1953, also in Madrid.
After the Paris Agreement was signed

in 1955. Professor Dornier and his three

sons transferred further development of

the DO-27 to Friedrichshafen and
Munich in Germany.

Administration and technical man-
agement of the entire concern are in

the hands of Prof. C. H. Dornier and
his sons, Claudius, Peter and Silvius.

Messerschmitt Magisters

Messerschmitt A. G. is about half

Domier’s size with a labor force of ap-

proximately 655. Administration and
production are at Augsburg. Planning

and development under Prof. Dr.-Ing.

Willy Messerschmitt was transferred

from Augsburg last year to Munich. The
firm works closely together with Ernst

Ilcinkel Flugzcugbau G.m.b.H. and
about a year ago the two firms signed

an agreement for cooperation in the

production of a scries of 210 French-

designed Fouga Magister trainers.

Messerschmitt makes the fuselage of

this airplane, Heinkel the wings and
control surfaces. It will take another

three years to complete this order.

Since 1951 Prof. Messerschmitt, who
is also chief designer of the firm, acts as

consultant together u'ith a small team
of his engineers to Hispano Aviacion in

Seville. Under ljrof. Messerschmitt’s

Luftwaffe Strength Figures

leadership the Messerschmitt Me 109
fighter was produced in Spain as the

HA 1112. Three piston-engined train-

ers, the HA 100, were also produced

and developed into a later version with

jet engines called the Me 200 (or HA

200) now going into production for the

Spanish Air Force. A first batch of 1 00
are at present under construction.

The next step, still under Prof.

Mcsserschmitt's leadership, will be the

development of a supersonic fighter
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SPECTRES AND SUPER SPRITES
to boost the bombers

de Havilland liquid-propellent assisted-take-off

rocket engines are in production for the Valiant

(Super Sprites) and the Vulcan and Victor

(Spectres).

Dropped by parachute after use and quickly recovered for

repeated operation they provide the most economical means of

enabling heavily loaded strategic bombers to fly from existing

medium-length runways throughout the world.

Operational flexibility is thus increased manyfold.

Variable thrust versions of the Spectre are in production for other

military applications.

THE DE HAVILLAND ENGINE COMPANY LIMITED
LEAVESDEN HERTFORDSHIRE * ENGLAND
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GERMANY
designated HA 500 by Hispano Avia-

Messerschmitt and Heinkel partici-

pated jointly in the competition for an
interceptor design for the new German
Luftwaffe, but Messerschmitt thinks it

is more likely to obtain first another
order to build a foreign machine under
license, for example, the Dassault

Mirage, or the Lockheed F-104 Star-

fighter or Grumman Tiger.

A license agreement in principle has

lately been reached between Messer-
schmitt A.G., Augsburg, and Fiat of

Turin for the production of the G.91.
Following an earlier visit of West

German Defense Minister Strauss, a

Gennan test pilot team evaluated the

G.91 in nine flights at Turin in the
middle of January this year and the

Messerschmitt-Fia’t agreement now de-

pends on the team’s recommendation
to purchase this strike fighter.

Magister Components

Ernst Heinkel Flugzeugbau G.m.-
b.H., Speyer a/Rhein, where produc-
tion of Fouga Magister components is

done, together with Messerschmitt
A.G., Augsburg, constitute the so-called

Flugzeug-Union-Siid G.m.b.H. with
headquarters at Munich. Sole purpose

of the Flugzeug-Union-Siid is to allo-

cate any orders received according to

capacity.

Heinkel has about 1,800 workers in-

cluding 90 engaged in development and
research at Stuttgart-Zuffcnhauscn. The
figure of 1,800 also includes the labor

force working on the production of

bicycles, scooters and motor vehicle

engines at Karlsruhe.

Heinkel says that at the moment it is

capable of producing 7 to 8 planes a

month but that the layout of its work-
shop would enable it to increase this

figure four or five times with a mini-

mum of disturbance of existing produc-

tion facilities and very little additional

The firm aims atparticipating actively

again in the development of modern
aircraft and believes it is well prepared
for this task with its highly skilled tech-

nicians and engineers.

Missile Renaissance

The only firm in Germany today

working on guided missiles is Biilkow-

Entwicklungcn KG., Stuttgart. It

started operations in 1955 with a de-

sign office for automation at Deger-

loch, a suburb of Stuttgart, and a work-

shop at Augsburg.

Head of the company and brains of

the enterprise is Dipl.-Ing. Ludwig
Bolkow, a former employe of Heinkel.

During the war years lie was a designer

m'th Messerschmitt A.G.
Bolkow-Entwicklungen K.G. carries

out its research and development at

Stuttgart where it employs 150 engi-
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MONTROSE DIVISION

Missile and communication dynamotors

engineered to your needs

TYPICAL ACTUAL

Input-27.5 volts D.C.

Output—300 volts D.C. @ 400 Mo.

Duty-continuous

Vibration— 15G (0-2000 cy)

Shock—25G

SPECIFICATIONS

Altitude-0-80,000 ft.

Ripple— 1 volt peak to peak

Temp, range—60° F to plus 160°F

ENGINEERING

ENVIRONMENTAL LABORATORIES

all nvironnenlal^condilions. In addition.^ samples from production arc

PRODUCTION

QUALITY CONTROL

OTHER MONTROSE DIVISION PRODUCTS:
• D. C. Motors—sub-froclionol • on Indicating Systems

• Synchro-type Indicators e Pressure Switches



your

two

best

friends . .

.

"the man ahead”

and

"the man behind"

That man just ahead of you hopes you’ll take his job away

from him. He's plain selfish about it . . . that way you push

him up the ladder, too.

The fellow right behind you, what about him? He's another

good friend. Just help make him more capable of capturing your

present spot . . . see, now he's pushing you!

How can you serve yourself better than you ever have before?

By upgrading your own job performance. By learning all you

can about other functions -of your company's business. By put-

ting today's problems together with tomorrow's promises . . .

and becoming more and more knowing about both, right here

in the high-utility pages of this one specialized publication.

This, don't ever forget, is your own magazine — for you and

men like yourself to work things out together — to find new and
better ways to make progress and profits. McGraw-Hill editors.

effort they put into it, the easier it is for you to get more out of

it. After you've read this issue so satisfyingly, hand it over to

that man one step below. Show him how much there's in it for

eye and says, “Thanks, friend. I just got my own subscription."

McGRAW HILL SPECIALIZED PUBLICATIONS
The most interesting reading for the man

most interested in moving ahead

• GERMANY
neers. The firm’s workshops, where pro-

totypes and test units are made, arc at

Nabern/Teck near Stuttgart and at

Augsburg with a total labor force of

200.

The company is financed chiefly by
Hamburg banker Wolfgang Essen. Reg-

istered capital is DM 700,000, but

actual working capital is now about DM
1,000,000 (S2 50,000).

Since 1955 the firm has been develop-

ing a wire-guided anti-tank rocket called

the Cobra I. It weighs only 18.7 lbs.,

has taken two years to develop and is

still undergoing tests. Two Swiss firms,

the Contraves A.G. and the Wcrkzeug-
niaschincnfabrik Oerlikon Biihrle &
Co., both of Zurich, worked in conjunc-

tion with Bolkow on production and
subsequent testing of this rocket.

New Troiner

Bolkow also has designed and pro-

duced the prototype Klemm K1 107, a

3-seater trainer suitable for aerobatics

and business flying. It is now going into

production

Presently Bolkow is developing a 4-

seatcr plane for business flying to com-
pete with the Cessna 310, but further

technical details are not available. Wind
tunnel tests have been completed and
it is now in the mock-up stage. Bolkow
expects first flight tests carlv next vear.

Bolkow-Entwicklungcn K.G. is soon

to join the Mugzeug-Union-Siid devel-

opment group, which will be headed
jointly by Messersclnnitt, Thalau, head

of Hcinkel’s research and development,

and by Bolkow. Prof. Dr. Ing. Karl

Thalau says that the purpose of this

new setup will be to "prepare for the

bigger tasks of the future." Bolkow, on
the other hand, believes that this is

only the first of several similar partner-

ships to be recommended for the Ger-

man aircraft industry by the Defense
Ministry in Bonn, hollowing the recent

British examples it is, he says, an at-

tempt to pool resources so that the

German industry can begin to turn out
its own designs quicker than would be
possible were the individual firms to

continue their efforts alone.

Weser-Built Transports

Major production items of the Weser
Flugzeugbau G.m.b.H. are components
of the French-designed Nord 2501
Noratlas. In this work it operates as

part of the Construction-Group North
sharing the production of the twin-

boomed transport.

Another solid chunk of Weser's earn-

ings comes from de-cocooning U. S.-

built Republic F- and RF-84Fs, and

assembling Vertol H-21 helicopters.

But like most other companies in the

burgeoning German industry, they have

hopes of developing their own projects

to production status. Parallel with this

future work, they hope to get IRAN

put, proportional to linear accelera-

tion, is provided by this new Gian-
nini accelerometer. Available in
ranges from ±1 g to ±20 g, the

instrument has a full scale output
of 6 volts which may be fed directly

into a relatively low impedance with
little or no phase shift.

NULL VOLTAGE IS 0.015 VOLTS, of which
at least 90% is harmonic, assuring
a wide dynamic range for the instru-

ment. With a basic threshold sensi-

tivity as low as 0.0001 g/g, input
accelerations on the order of 0.0017

g’s will provide a 10 millivolt change

NO COULOMB FRICTION IS EXHIBITED in

this design, bearings are eliminated
by suspending the mass between

two disc springs. Acceleration in-

mass, causing a proportionate
change in the output voltage of a
differential transformer. Cross talk

effect is minimum (0.003 g/g at 10

g cross acceleration on a lg instru-

equipment.

IDEAL SECOND ORDER SYSTEM RESPONSE is

achieved in the Model 24614 by mag-
netic eddy-current damping.The her-

metically sealed instrument is oil-

vibration. Specially designed and con-

structed for use in critical airborne
control, stabilization, and flight test

applications, the instrument is

readily adapted to telemetering.
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REVERE TEFLON* CABLE
Electronic cobles, the "nerves" of monitoring and test-

ing systems in missiles, rockets and aircraft, are con-

stantly being stressed by the searing heat around jet

engines ... the sub-zero cold of the stratosphere . . .

immersion in fuels, chemicals or solvents. Revere Teflon

Cable meets these high service requirements . . . and
those of computer and radar applications, too.

Revere Teflon Cables are available with 1, 2, 3 or 4

teflon-insulated, silver plated, stranded copper con-

ductors, rated for continuous operation from —90°C.
to -j-210°C. Cables are shielded with silver plated cop-

per to give 90% coverage. Jackets to suit application
— silicone treated glass braid, teflon, Kel-F**, vinyl,

nylon, etc.

Conductor size: 24 to 18 gage in .008" (300 volt),

.010" (600 volt) and .015" (1000 volt) wall thicknesses.

Ten and fifteen mil wall conductors meet applicable

requirements of MIL-W-16878, Type E and EE.

contracts for inspection and repair of

both Republic and Vertol types.

Weser is part of the Krupp indus-

trial empire; a majority of its stock is

held by Krupp. This is its primary or-

ganization. For the purposes of the

Noratlas contract only, it is part of the

Northern group along with Hamburger
Flugzeugbau and Siebel.

Satellite Plants

The company operates administra-

tively out of Bremen offices on the prop-

erty of its parent firm, Weser Aktien-

gesellschaft, a heavy industry specializ-

ing in shipbuilding and repair. There
arc three satellite manufacturing plants

which survived the war—largely bv be-

ing overlooked by target selection teams
in their search for big game in the

Bremen-Hamburg area—and todav em-
ploy about 2,000.

At Lennverder, about 10 miles from
Bremen, the major job is a merrv-go-

round. The company de-cocoons Re-
public-built F-84Fs and RF-84Fs, re-

habilitates them, and then puts them
back into long-term storage. This
paradoxical performance currently de-

pends on the almost complete lack of

pilots for the new Luftwaffe; as the

force builds up, these airplanes will be
released to operational units. Meantime
they sit in long lines outside the factory.

The only difference between the job

at Lemwerder and another job at Eins-

warden. about 30 miles from Bremen,
is in the type of aircraft. This second
plant in the Weserflug complex assem-
bles Vertol H-21 helicopters, repairs or

replaces whatever is necessary, and puts

the rotarv-wing aircraft into storage.

Major components for the Noratlas

are also made here and shipped to

Hamburger Flugzeugbau for assembly.

Third plant operated as part of

Weserflug is at Varel, also about 30
miles distant. This shop has for years

been a precision-parts manufacturer,
and its major output remains so today.

Its production goes to Weserflug as

well as to other industries.

TYPICAL SPECIFICATIONS -

SpoA Tart Vottoga

InuloNon RuUtonc* Gr»o-.f thou

CooNaupul Operating Range -
Dlalastrlc Con.tonl @ 1 MC/$ac

,

Po».r foctor @ 1 MC/Sat

Single Conductor Teflon Insulation

for Engineering

Bulletin 1905 describing

Revere TEFLON CABLE.

@ 2J0'C let

»

>»• 38- of 40C
' o*l do. Vt lb. -

REVERE CORPORATION OF AMERICA
Wallingford, Connecticut

A SUBSIDIARY Of NEPTUNE METER COMPANY

Rotary-Wing Rebirth

Germany’s first postwar helicopter,

designed by Professor Heinrich Focke,
is being developed in collaboration with
financial and technical support from the
Bremen auto firm of Carl Borgward.

Borgward personally became a heli-

copter enthusiast after one ride from
his factory yard in a Hiller 360, and
suggested to Prof. Focke that mutual
collaboration would be a good thing.

Focke, who has been working on
helicopters for about 25 years, now has

a design team of 23 engineers and more
supporting personnel. Their first proj-

ect is a three-seat, conventional single-

rotor helicopter powered by a 260-lip.

Lycoming VO-435A1A piston engine.

Second project is believed to be a 40-
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INFRARED
• THERMOTEK DETECTORS

One microsecond

time constant

Sensitivity to seven

microns at room

temperature

• THERMODOT ULTRA HIGH

SPEED RADIOMETERS

• HIGH PERFORMANCE

THERMAL SCANNING AND

IMAGING DEVICES

RAimillll [LECTKOAIICS COUP.

8241 N. Kimball Ave.

Skokie, III. Or 4-4900
Circle Number 160 on Reader-Service Cord
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seat helicopter for troop or civil trans-

The three-seater is expected to fly

this month after completing its 100-

hour ground run. It was designed from
the start as a commercial venture, and
should sell for the equivalent of $37,-

500 to $50,000. Design is in complete
agreement with U.S. Civil Aeronautics

Administration rotary-wing require-

ments which were adopted by the Ger-
man Ministry of Transport as its cri-

Presumably if the helicopter is a

technical success, it will be produced
and marketed through the Borgward
organization.

First fuselage of the Nord 2501 Nor-
atlas, being partially built and com-
pletely assembled by HFB, is now out
of the jigs and in the final assembly
hall. Five more fuselages are almost
complete and major components for an-

other three or four arc in their fixtures.

Total production run of the Noratlas

is 112 airplanes, with components
built bv HFB, Weserflug and Siebel.

Biggest production item so far for

the Hamburg firm has been the design

and fabrication of about one thousand
lightweight seats for Lufthansa’s Lock-

heed Super-Constellations and Vickers

Viscounts on order.

New Transport

In the design revision stage is a twin-

engined turboprop transport for short-

range work, submitted last year to pro-

spective airline customers and now
being revised in the light of their com-
ments. HFB is reluctant to talk further

about the airplane until the revision is

With the Noratlas work just getting

underway, the company has little to

show except wide open spaces on the
assembly floor and much component
fabrication. The tooling has been
largely developed by the French design-

ers and built by JheJJraunschweigische
Maschinenbauanstalt or by HFB; it is

well along and largely complete.

Work is progressing on an airfield

adjacent to the factory which will be
completed before the first flight of the

first Noratlas.

The company is the former aircraft

division of Blohm und Voss, famous
during World War II for construction

of flying-boats, including a six-engined

giant that now lies at the bottom of a

nearby lake, its hull torn by gunfire from
strafing fighters. The shops survived the

war; they were camouflaged with heaped
earth between the buildings and the

whole business planted with shrubbery

and trees.

The assembly hall is the former ex-

perimental shop where prototype flying-

Still owned by the Blohm family.

HFB employ about 1,200 people.

Work where

PUMP
ENGINEERING

reaches its peak!

It takes exceptional pumps to feed

ever built— the Large Rocket Engine.

for the man who develops these

pumps.
Rocket Engineering offers the most

interesting opportunities in the pump
engineering field today. Your experi-

ence with commercial pumps and
compressors will be extremely useful

—to help solve problems of head
capacity, power and speed never
before encountered. You'll gain tech-

is unobtainable elsewhere... your
contributions to the advanced tech-

niques of pump design will be recog-

nized and rewarded.

Rocketdyne builds high-thrust

rocket propulsion systems for Ameri-

the leading producer in the nation's

fastest growing industry.

If you are an experienced pump
engineer with the ambition to break

Chances are. your creative ability can

open up a new career for you in

Rocket Engineering—more fascinat-

ing and more valuable to you than the

work you are now doing. Write: Mr.
A. W. Jamieson, Rocketdyne Engi-
neering Personnel Dept. W-3,
6633 Canoga Avenue, Canoga Park,

California.

ROCKETDYNE Ik
BUILDERS OF POWER FOR OUTER SPACE
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extra smoothness with ELAND

There are two basic Eland facts which every airliner

operator should know: its high-return efficiency and its

low-cost maintenance. Passengers may neither know nor

care about such things, but they too will notice the Eland.

They will like the exceptionally low level of cabin noise,

they will like the absence of beat, whine and whistle. More
important still, they will remember those aircraft that do

not have the advantages of smooth turbo-prop flight—and

avoid them.

THE MOST PRACTICAL PROPOSITION

In this space it is only possible to mention a few of the

reasons why the Eland is the most practical engine airlines

can invest in ... but here they are.

1 . Faster and further—larger payloads—longer distances.

2. Easier maintenance—unit construction gives maximum
component life.

3. Greater safety—fundamental simplicity in design to-

gether with new built-in safety devices give maximum
reliability.

4. Longer future—this decision must be taken eventually

by all progressive airlines. Of turbo-prop investments

the Eland offers the surest dividends.

PISTON v. TURBO-PROP

As piston engines wear out airline operators may decide to

replace with new Eland-powered craft. From a financial

point of view, however, it may be that conversion is the

better proposition ; it has been estimated that a Convair340
conversion operating over stage lengths of 200 miles with

a utilisation of 3,000 hours per year and a load factor of

only 65% would show a profit increase of $100,800 per

year over the piston engine version. On routes with stage

lengths of800 miles a fleet of20 Eland Convairs in similar

conditions would show more than $3,000,000 extra profit

annually. These are figures no airline operator can ignore.

trie /eraJot the eland is beginning

NAPIERKioto* ENGLISH ELECTRIC Aviation Gloop I
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New Aircraft Boost Canadian Industry
Ioronto—New aircraft have kept Canada's aircraft manufacturers busy

this past year and will be an important part of this year's manufacturing

operations. All three major Canadian aircraft manufacturers have new air-

craft being test-flown or about to be tested this year, both for military and

commercial purposes.

At Toronto, Avro Aircraft, Ltd., was scheduled to test fly its supersonic

delta-wing twin-jet bomber destroyer CF-105 Arrow Mark I early this year.

Also at Toronto, dc Havilland Aircraft of Canada, Ltd., is to test flv its

first twin-engined DHC-4 Caribou transport in June.

At Montreal, Canadair, Ltd., hopes

to complete this year the prototype of

its new CL-41 jet trainer, which also

has potentialities as an executive type

four-place aircraft. Canadair is also

working on a new turboprop military

and civil transport CL-44, a transport

version of its CL-28 Argus, maritime
reconnaissance plane being built for

the Royal Canadian Air Force, which
is based on the British Bristol Bri-

tannfa.

A new Canadian jet engine, Iroquois

PS 13, being built by Orenda Engines,
Ltd., Toronto, is also due for extensive

testing this year both on the ground
and in the air. A B-47 bomber has been
loaned Canada by the United States

Air Force to act as a flying test-bed

for the Iroquois. The engine, inciden-

tally, is to be manufactured under
license in the United States by Curtiss-

Wright Corp. Orenda is completing a

new high altitude test tunnel at its

Toronto plant, scheduled for use this

spring.

Production High

While these new designs are of major
interest in the Canadian aircraft manu-
facturing industry, the various com-
panies are busy with production of

many other aircraft and engines. De-

spite the lay-offs in some industries, the

aircraft industry has retained high em-
ployment and continues to be one of

the top industries in Canada.

Military Exports

In the past year the industry has
been quite busy with export orders for

military aircraft which arc now nearly

completed. Western Germany, South
Africa and Colombia took deliveries of
Canadair-built Sabre aircraft powered
with Orenda engines. An $8,000,000

replacement order of these engines is

now nearing completion by Orenda En-

Bclgiunr has taken delivery of the
first CF-100 twin-jet interceptors built

by Avro Aircraft and powered with the

Orenda 14. Avro Aircraft Services Ltd.

has been formed to service the aircraft

and engines in Europe.

De Havilland Aircraft of Canada is

building • single-engined Beaver L-20
and Otter U-l aircraft for both military

and civil users throughout the world.

An order for the Indian Air Force was
completed recently. It is of interest to

note that these two aircraft are cur-

rently in use in Antarctica by expedi-

tions of the British, United States, New
Zealand, Australian, Japanese and
Chilean governments for the Interna-

tional Geophysical Year. De Havilland’s

twin-engined Caribou has been or-

dered as a troop transport by both the

Canadian and U.S. armies.

All three plants are busy with orders

for the Canadian government. Avro Air-

craft is continuing production of the

CF-100 Mark V, now in use by the

RCAF in Europe and Canada. The
program of the CF-100 Mark VI was
scrapped by the Canadian government
after the first plane was flown, partly

as an economy move and because of

the hopes of getting the CF-105 Arrow
Mark I into early production. Five Ar-
row Mark I aircraft will be completed
before production starts on the Arrow
Mark II which will be powered with the

Orenda Iroquois engine.

The change in military thinking to

guided missiles also featured in the
government's decision to scrap the
CF-100 Mark VI. Defense Minister
George Pearkes stated at the roll-out of

the CF-105 Arrow last October, that

he thought it would likely be the last

manned fighter aircraft to be produced
for the RCAF.

De Havilland Aircraft, in addition to

its Bearers, Otters, Caribou and Chip-

munk trainer, is busy with the Grum-
man CS2F-1 Tracker maritime recon-

naissance aircraft for the Royal

Canadian Nar v. Orders on hand for

this aircraft will maintain production

till well into 1959.

Canadair has on production the Sabre

VI for Western Germany and the

CL-28 Argus for the RCAF. The Argus
is the biggest aircraft ever built in

Canada. Company has started produc-

tion of prototypes of transport and

AVIATION WEEK, March 3,



WORTH. TEXAS SUBSIDIARY OF BELL AIRCRAFT CORPORATION

No need to odd to your crew .
.
your own air per-

sonnel con be trained by Bell to fly and service

your helicopter. Pilots and mechanics convert

quickly, expertly after Bell's thorough instruction.

You've noticed it in your company: so much
of today's executive travel is not long range

ot oil . . it's hop-skip-jump, by auto or taxi.

You hop from one plant to another . . skip

over to see an important nearby customer . .

jump from office to airport. All of it may be
within a hundred mile radius of your office.

Yet, how this ground travel eats up time!

Today, several hundred companies and
individuals are using the Bell helicopter as

their short haul specialist. By getting them

across creeping traffic with portal-to-portal

convenience, the Bell saves hours of needless

time en route Its "go anywhere, land any-

where" mobility . . with 1 235-lb. load and

300-mile maximum range . . turns waste
time into payoff time.

What kind of Bell suits your outlay? How
much does one cost; how much to operate?

If you'll drop us a note on your letterhead,

we'll give you all the facts .
.
plus some

pretty surprising reports from air fleet oper-

ators, chief pilots and company heads We'll

also be happy to tell you about Helicopter

Charter Service and Bell's popular Lease-

Purchase Plan. Why not learn more about
the Bell now . . how it can fill the gap in

your fleet to give you total flexibility. Address
Dept. 23C Bell Helicopter Corporation,

Fort Worth, Texas.
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AVRO CF-100

freighter versions of the CL-44, both
for military and commercial users. 'The

military version is being built for the

RCAF.
Canadair is still building T-33 jet

trainers for the RCAF for use of air-

crews of 12 NATO countries training

in Canada.
In addition to Orenda Engines, Ltd.,

which is turning out various models of

its Orenda engine for the RCAF at

Toronto, three other engine makers
currently have plants in operation at

Montreal.

Canadian Pratt & Whitney, Ltd., ex-

panded its plant outside Montreal last

year and now has nearly 850,000 square

feet of floor space for the manufacture
of Wasp and Wright engines and parts,

as well as Hamilton Standard propellers.

The company does a big export busi-

ness in piston engines and spare parts.

Additional space was also required for

overhaul on Sikorsky helicopters for

which the company is Canadian sales

agent. Canadian Pratt & Whitney also

has under development a small jet en-

gine.

Addition

Rolls-Royce of Canada. Ltd., has be-

gun construction of a $1,000,000 plant

addition which will expand its space

by 25%. No engines are now being

manufactured, but overhaul is done on
Rolls-Royce Dart engines for Trans-

Canada Airlines Viscount turbopropair-

craft. Company will also do overhaul

on the Dart engines to be used in the

Fairchild F.27 Friendship aircraft and

the Grumman executive aircraft. Ex-

pansion has been started as well for the

space needed to overhaul the Conway
bv-pass jet engines for the six DC-S

transports and the Tyne engines for the

20 Vickers Vanguard aircraft ordered

by TCA.
Bristol Aero Engines, Ltd., at Mont-

real, and its subsidiaries at Winnipeg
and Vancouver, do overhaul work on
Rolls-Royce Merlin engines powering
Canadair-built North Star transports in

use by TCA and the RCAF. The plants

also do work on a number of other en-

gines for the RCAF, maintain engine

test cells and have a fully equipped plat-

ing shop for aircraft parts.

Maintenance

There are a number of smaller com-
panies across Canada which do a big

part of the overhaul and maintenance

work for the many small airlines which
serve Canada’s northland. Some of

these companies also do work for TCA,
RCAF and Canadian Airlines.

With completion this past year of

the Mid-Canada and Distant" Early

Warning radar networks in northern
Canada, there was a closer integration

of North American defense by the Ca-
nadian and United States governments.

Canadian Air Marshal Roy Slemon was
named deputy commander-in-chief of

the North American Air Defense Com-
mand (NORAD) at Colorado Springs.

Until NORAD plans are approved by
both U.S. and Canadian governments,

Canadian participation in any air ac-

tivity in the north will be directed by
the RCAF air defense command at St.

Hubert, near Montreal.

Growing Canadian-American coop-

eration was also shown in participation

by the RCAF air defense command's
nine squadrons with USAF in a series

of cross-border training exercises this

past year. The RCAF squadrons now

THERM

jjn-the field-

-#

TfllRMAL and FLUID

DYNAMICS

have startedt
Industries, toneti.

fields aheadz

.of schedule

identists^ Engineers

imftsmeni

4
inquiries invited_

Therm-Electric Meters Co., Inc.

Ithaca.NewYork
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HAT "G 91”, THE NATO LIGHT GROUND ATTACK FIGHTER

— Can operate from grass strips or unfinished runways with
very short take-off and landing runs

— Complete and powerful armament
— Easy to pilot, responsive and reliable

— Excellent accessibility for servicing

— Low unit and maintenance costs

FIAT — DIVISIONE AVIAZIONE
Corso Giovanni Agnelli 200—Turin (Italy)

FIAT G 91

• CANADA
aie all equipped with the Avro CF-100
Mark V interceptor.

Government policy is for closer co-

operation in North American defense.

To this end the RCAF currently has a

team of officers and men with CF-100
aircraft at the U.S. naval station at

Point Mugu, California, to test the

Sparrow II missile as armament for the

CF-100 and CF-105 Arrow aircraft.

Canada has done little by way of de-

velopment of guided missiles and has

abandoned its own Velvet Glove rocket

development project. De Havilland Air-

craft at Toronto and Canadair. Ltd., at

Montreal, have both established missile

divisions. Canadair has a nominal con-

tract to make the Sparrow in Canada,
and de Havilland has done mainly ex-

perimental work which is on the classi-

fied list.

Close relationship is also maintained

at such northern Canadian bases as

Fort Churchill on the west coast of

Hudson Bay. and at Frobisher Bay on
Baffin Island. At Churchill both Canada
and the United States do experimental

rocket firing, mostly Aerobee rockets,

and test aircraft and equipment for cold

weather operations.

At Frobisher Bay both air forces have

an operational base and the Canadian
government is building a big commer-
cial airport for use of trans-polar civil

aircraft on routes between the west

coast and Europe. There is also close

co-operation between the two air forces

at a number of other northern Cana-
dian points, including Goose Bay. Lab-

rador, and on various Arctic islands.

Defense Planning

Canada’s entire defense plan is based

on having fast enough aircraft and elec-

tronic detection equipment to intercept

some of the missiles and manned air-

craft which can be launched against

North America from the north or from
either seaboard. The CF-100 and
CF-105 are designed primarily for this

role of intercepting airborne attackers

in conjunction with radar fences in the

northland.

The RCAF coast reconnaissance air-

craft, including the new CL-2S Argus,

and the Royal Canadian Navy’s CS2F-!
Tracker, along with destroyer surface

vessels, arc designed to intercept mis-

siles and aircraft from submarines, to

detect and destroy the submarines.

Canada does not at present plan any
other type of fighter or retaliatory air-

craft, relaying on the United States stra-

tegic air force for retaliatory operations.

Hie supersonic CF-105 Arrow, if it

comes up to expectations, is expected to

transport guided missiles to within kill-

ing range of attacking missiles and
manned aircraft. Its electronic system
and that of its missiles would handle
this job. It would likely not see its

target, but be back for another load of

NtW LINDSAY GAUGE
designed for

jet pressure systems
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Chance Vought Regulus II guided missile launcher—designed and built by Fruehauf.

Fruehauf Ingenuity Illustrated

In Many Ground Handling Units!

The range ofFruehauf design and manufacturing involves

participation in the following major projects:

NIKE AJAX
NIKE HERCULES
GENIE
REDSTONE
BLUE GOOSE
THOR
REGULUS I & II

MATADOR

BOMARC
ATLAS
TITAN
CORPORAL
HAWK
POLARIS
SERGEANT
JUPITER

Consult Fruehauffor complete research, development, design,

and construction facilities for any ground handling problem

concerning missiles, guidance shelters, or weapons systems.

MISJttTPRODUCTS DIVISION

10942 Harper Avenue, Detroit 32, Michigan

5137 South .Boyle, Los Angeles 58, California
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Now, one of these handy

prepaid postcards will

bring you more infor-

mation on

Products

Components

Materials

Services

How to use the card

1 . Find the key number as

listed at the bottom of

each advertisement.

2. Circle the key number

on the card.

more information

about products and

services advertised

3. Mail card immediately.



INSTRUCTIONS

use this card to get more information about products,

materials and services advertised in the . .

.
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2. Fill in your name, com-
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Please supply the following information to aid the processing of your inquiry.

YOUR PRIMARY RESPONSIBILITY YOUR BUSINESS

MANUFACTURING
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AIR TRANSPORT
MILITARY PERSONNEL
GOV'MT PERSONNEL .

BUSINESS AIRCRAFT OPERATOR
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information to speed

processing of your in-
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• CANADA

HONEST JOHN artillery rocket depends on G-E electric heating blanket (in-

set) to bring missile to uniform operating temperature before launching.

HONEST JOHN FIRING SHOWS HOW . . .

General Electric Specialty Heating

Maintains Propellant Temperature

missiles by the time its first missiles

had found their target. There is even

hope that the CF-105 "ill be ordered
by USA!’. Certainly USAF officials

have watched its development from the

beginning.

While information is not available

for security reasons, it is known that

Canadian defense scientists are working
on new electronic means of detecting

and tracking missiles which could reach

North America from the north or from
either ocean. Canada's Defense Re-
search Board is an active organization,

working closely with its American
counterpart as well as with its affiliated

military services.

Overseas

In addition to its North American
operations, the RCAF has an air divi-

sion in West Germany and France with
the NATO forces. The past year four

squadrons of CF-100 interceptors were
added to the eight F-86 Sabre dav-

fightcr squadrons maintained in

Europe, giving the RCAF air division

around-the-clock combat capability.

The RCAF trained in Canada aircrews

for the Belgian and West German air

forces now using CF-100 and Sabre
fighter aircraft, respectively.

The RCAF Air Transport Command
operated a wide range of aircraft on a
world-wide basis during the past year to

Indo-China. the Middle East. Europe
and throughout Canada. It operated
numerous trips to Saigon where Cana-
dians are serving on the Indo-China
Truce Commission, and to the United
Nations Emergency Force in the Mid-
dle East, where Canadian troops are

also in service. Till late last year the
RCAE maintained a base near Naples,
Italy, for this service to the UNEF.
RCAF' forces were busy during the

year on search and rescue missions

throughout Canada and on both coastal

areas, while its Maritime Air Command
worked closely with the Royal Cana-
dian Navy and on various NATO ex-

ercises on the Atlantic coask.il region.

RCAF strength at present is 51.000 of-

ficers and men on active service with
5.500 in the reserve.

Defense Budget

It is estimated that the RCAF' ac-

counts for a large part of the 51,773
million Canadian defense expenditures

this year.

The northern radar warning networks
have brought a supply and maintenance
problem now that they arc in operation.

Rather than have the RCAF transport

command look after this, the work has
been let out to civilian operators, who
also do a major part of the aerial map-
ping and photography of Canada's
northland under government contract.

Okanagan Helicopters, Ltd.. Van-
couver, and Spartan Air Services. Ot-

Successful launch—and flight—of the
Honest John depends upon exact pro-

pellant temperature at the moment of

firing. A General Electric heating and
insulating blanket—which shrouds mis-

sile from nose to nozzle—provides and

Proper operation of many types of

land and airborne equipment, espe-

cially atlow temperatures, often depends

on controlled heat in the right places at

the right time. Experienced G-E heat-

ing engineers, backed by complete

facilities, have already solved thermal

conditioning problems on applications

ranging from complete missiles and
airborne systems to tiny test instru-

LET US ANALYZE YOUR HEATING
PROBLEM. Whether you need a custom-

made prototype, or quantity produc-
tion, investigate G-E "one stop” service

for specialty heating products tailored

to your specific needs.

FOR MORE INFORMATION contact

your General Electric Aviation and
Defense Industries Sales Office or send
coupon.

Pogress Is OurMost Important Product

GENERAL# ELECTRIC
AVIATION WEEK, 3, 1958 305



How your truth dollars

help keep the Reds

in the red

powered transmitters of the Radio Free

Europe network on the air . . . broadcasting

the truth behind the Iron Curtain . . .

every hour of every day.

Why your truth dollars?

Because Radio Free Europe is a private,

non-profit organization supported by the

voluntary contributions of American busi-

ness and the American people. And your

dollars are urgently needed to keep it on

the air . . . to help operate its transmitters,

pay for its equipment and supplies, and its

scores of announcers and news analysts in

5 languages.

Help keep the Reds in the red. Send

your truth dollars to Crusade for Freedom,

care of your local postmaster.

FREEDOM IS NOT FREE!

Your Dollars Are Needed To Keep Radio Free Europe On The Air

• The truth dollars you give to

Radio Free Europe help keep

truth on the air behind the Iron

Curtain.

And the truth is an enormous-

ly disruptive force to the Reds. For it keeps

their captive people thinking . . . wondering

. . . and less than completely dominated.

The truth keeps needling the Reds. Breaks

through their monopoly of lies. Keeps them

unsure. Off balance. And thus the truth

keeps up to forty fully armed Red divisions

tied up policing Russia’s satellite countries.

Forty divisions, mind you, that might

otherwise be put to more aggressive use

elsewhere . . . and who knows where?

Your truth dollars keep the 29 super-
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tawa, split major job of re-supplying the

Mid-Canada radar network for the

RCAF.
Okanagan claims to har e the world’s

largest commercial helicopter fleet, op-

erating 44 helicopters in its various

companies throughout Canada. It has

26 Bells. 17 Sikorsky S-55s and one
Sikorsky S-58.

Spartan has 24 helicopters in opera-

tion and has been loaned nine Vertol

14-2 IBs by the RCAF for part of its

Mid-Canada line supply job. Spartan

operates a big helicopter overhaul plant

at Ottawa, opened early in 1957.

Renting Helicopters, Ltd., Toronto,

has three Sikorsky S-55s used for sup-

plying bases on the Distant Early

Warning radar network. It has been

operating helicopters since 1947.

These three companies, as well as a

number of smaller operators, do aerial

mapping, photography and mining

work for the Canadian federal and pro-

vincial governments and for mining
companies. They use a wide variety of

single and twin-engined fixed aircraft

and use helicopters for survey work.

Aerial Surveys

Much of the mining and oil develop-

ment in Canada in the past 35 years

has been the result of aerial surveying

done before prospectors and geologists

went in from the ground to stake

claims. Practically all finds in recent

years have been made as a result of

studies done in comfortable offices

from photographs and maps supplied

by aerial surveyors.

Special electromagnetic equipment
has been developed to record mineral

and oil deposits from the air. Data
compiled electronically from this air-

borne equipment has been used to de-

cide where to send prospectors and
geologists and diamond drilling teams

in the far north, even to the Arctic

Circle region.

In addition to doing photographic

survey work for the Canadian govern-

ment in the Arctic regions this vear,

these firms and a number of others have

currently under contract photographic

survey jobs in the Caribbean and South

America. Affiliated companies also have

done survey work in the past year for

the British government in Antarctic.

While bulk of Canadian aviation

manufacturing is for military produc-

tion, Canada’s aircraft industry is grad-

ually turning to civilian production for

Canadian airlines as well as export sales.

Chilian transports have for a number
of years been sold throughout the world

bv de Havilland Aircraft of Canada.

Canadair is now turning to making

transports for commercial users through-

out tne world and Avro Aircraft has an

unnamed project underway which its

officials will only say has commercial

applications.
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IMMEDIATE OPENINGS FOR:

SYSTEMS ENGINEERS-Advanced
degrees in Engineering, Physics or

Mathematics with systems and logical

design experience on digital data

processing systems.

RADAR ENGINEERS-E. E.’s or

Physicists with live or more years

experience. Knowledge ol pulse-radar

and electronic counter-measure

FIELD SERVICE ENGINEERS-Two
or more years field experience on

radar, TV and/or data-processing

equipment.

Park

Address replies to: MR. R. K. PATTERSON, Dept. 3-13

TE&Mniwufttm. RantL HMnlvtui.

YOU HAVE 1-MILLIONTH OF A SECOND TO ANSWER!

Athena, the Univar^Ground Guidance Computer

for the Air Force ICBM TITAN is a fast thinker

— phenomenally fast.

At each point in its powered flight, there are

an infinite number of paths the missile might fol-

low. Only one represents the optimum trajectory.

Athena must, therefore, make decisions involving

months of human calculation in split seconds. An
infinitesimal error could cause the missile to com-

pletely miss its target. Traveling at speeds up to

15,000 miles per hour, the missile continually “asks”

Athena “Which way?” -and faced with untold

millions of possible answers, the computer instantly

gives the right one.

Fast thinking . . . the result of hard thinking and

hard work on the part of Univac scientists and engi-

neers. Univac is proud of the work these men are

doing. In both the military and commercial fields,

Univac offers experienced scientists and engineers

full recognition of their achievements and an un-

limited future in the field of electronic computers.

Investigate the opportunities described below.

• SWEDEN

SAAB J-32B ALL-WEATHER FIGHTER

Swedish Airpower Modern and Versatile
Stockholm—Unique industry-air force team forges and flies the planes that

make up Sweden's inventory of air power.

The Royal Swedish Air Force (RSAF), commanded by Lt. Gen. Axel

Ljungdahl, has been an independent military service since 1924. Its current

strength is about 1,200 combat aircraft, mostly sweptwing jets.

The Svenska Acroplan Aktiebolaget (Saab), a privately owned corpora-

tion, formed in 1937 and merged with tlie Bofors organization in 1939, is this

country’s only producer of military aircraft.

Cooperation at all working and ad- cut solution: Swedish airpower must be
ministrative levels between the Swedish an all-weather striking force, capable

air force and Saab has given this little of mounting either defensive or offen-

largc, high-quality force

equipped with modem and versatile

aircraft that can strike targets anywhere
along the defense perimeter from bases

anywhere in Sweden.
Sweden's strategic position makes its

defense a tough problem for air plan-

ners to solve. This country, a little

larger than California in size and about
equal to New York City in population,

must defend a frontier that stretches

from above the Arctic circle 1,200 mi.

south to the 56th parallel. That dis-

tance is roughly the airline distance

between New York and Miami.

Obvious Threats

The threats are obvious. There
might be a land strike across the north-

ern border or an amphibious assault

across the cold waters of the Baltic

Sea, accompanied by air attacks. Or an

enemy might strike only by air at the

populous and industrial southern por-

tion and at northern military bases.

These threats pose obvious prob-

lems, to which there is only one clean-
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operations against air or surface

targets anywhere along the defense

perimeter of the country'.

For this tough task, Sweden could

today count on about 1,200 combat
airplanes, mostly all sweptwing jets

with transonic performance. The ma-
jority of these would be the Saab J-29
Flying Barrel fighters, now in the de-

clining years of their allotted seven-year

lifespan. Also composing a major por-

tion of the air defense squadrons are

100 Hawker Hunters, purchased from
Britain as a stop-gap measure a few

years ago.

The air strength is divided into

air divisions: two fighter divisions

attack division and a combined r

SAAB J-35 DRAGON INTERCEPTORS



Getting set for jet-age traffic at 27 leading U. S. airports

ENGINEERS and SCIENTISTS: lot challenging opportune

“More sky to fly in”—the goal of the Civil Aeronautics Admin-
istration—is near realization. The first of the new Raytheon

Flight-Tracker radars ordered by C.A.A. is now being installed

at Indianapolis. Installations at six other major cities will

follow shortly, and the nation-wide system linking 27 airports

is scheduled for completion this fall.

Flight-Tracker radars help safeguard aircraft in every stage

of flight. They detect and track planes in any weather—even

in storms—pinpoint position of four-engine transports up to

200 miles distant, at altitudes up to 70,000 feet.

This new equipment, designed and built

by Raytheon, will speed schedules,

reduce airlane congestion. By readying

the skyways for the Jet Age, Raytheon

helps solve a major U.S. transportation

problem—air traffic control.

please write E. H. Herlln, Professional Personnel Coordinator. RAYTHEON MANUFACTURING COMPANY, WALTHAM, MASS.

310

• SWEDEN

naisance and "far-north” fighter unit.

Only one air force wing has all-

weather capability now, and as any

wintertime visitor to Sweden will con-

firm, this is not enough. Bad weather

is so predictable during the winter that

Saab schedules overhauls then on its

prototype flight test airplanes, knowing

full well that the chances of flying

them during that period are very small.

All-weather capability will be rapidly

increased through the next few months
as squadrons are built up with an A/W
version of the Saab Lansen.

Ground environment radar, similar

to the U. S. Sage setup, is under devel-

opment for Swedish defense now. but

won't be available until the 1960s as

an operational system. By then, the

Swedish air force should have substan-

tial quantities of the Saab J-35 Draken
with all-weather capability, air-to-air

missiles and combat speeds in the

Mach 2 class.

Sweden’s planning for the atomic

age has shown foresight. Saab’s under-

ground factory, completed before the

end of World War II. and the air

force’s readv-alcrt underground hangars

are two examples of atomic-age plan-

ning translated into quick action.

Sweden’s strategists also realized that

pure dispersion was not the answer for

attack by nuclear weapons. There is

no such thing as a dispersed force cen-

tered around an airfield, they argued,

if the enemy is using nuclear weapons.

Their solution has been to build sepa-

rate air bases, operated on a standby-

alert basis, so that if a nuclear strifce

came, the force could be in the air and
doing damage to the enemy while he
was hitting their bases.

Air Board Task

Combined jobs of research, develop-

ment and procurement for the Swedish

air force are done by the Air Board, an
organization corresponding to a minia-

ture merged USAF Air Material Com-
mand and Air Research and Develop-

ment Command. The board combines
both staff and executive functions,

supervises and does some of the basic

research and primary development—it

was an Air Board scientist who devel-

oped the extremely effective after-

burners used on both the Saab j-29 and

Draken—and spends the money for

procurement.

This last function drew the fire of

some Swedish parliamentarians who
criticized the board’s 19" deficit of

S3 5 million, a substantial portion of

the usual annual budget of about

SI.600 million. Comments about mis-

management were passed in open ses-

sions of the government; the furore

forced Lt. Gen. Ljungdahl to make
public comment against the govern-

ment’s accusations. Ljungdahl’s strong-

NOW, Data Plotting

Direct from
Magnetic

the man who’s got numbers
and needs curves . . . The Beckman
Tape-to-Curve Converter makes
high-speed X-Y plots directly from

magnetic tapes containing raw digital data or computed output
from electronic data computing machines. It makes up to

100 separate plots, 1000 points, in 30 minutes - nine plots per

30"x 30" sheet.

Tedious, time-consuming manual plotting is eliminated,

and middle-step conversion from tape to punch cards is

outmoded. Cards are used for programming and control only.

Separate cards for time and point address afford flexibility

for plotting one channel against another, one channel against

time, or one channel against an absolute nominal value.

Accurate, reliable digital-to-analog conversion is accomplished

by Beckman DAC’s, proved in countless systems applications.

The Beckman Tape-to-Curve Converter is an invaluable

supplement to users of IBM 700 series and IBM 650’s equipped

with magnetic tape. It is essential in any application where
the rapid plotting of large quantities of data is important - from
the evaluation of geophysical data to the graphical depiction

of chemical processes, aircraft tests, or business statistics.

For more information on the Beckman Tape-to-Curve Converter
or other modern data handling systems, write for Data File Mt-Vj-7.

Beckman

/
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Over 50 years of machine
rebuilding experience stands

behind every

:-20Sher

• SWEDEN

est point is the long lead time between

placing an order and having to pay for

it. During recent years real swages have

increased by 12-18%. sanctioned of

course by the government, and this

represented the major portion of the

deficit.

Air Budget
Sweden's defense budget has been

considerably increased from the pre-

liminary estimates to a current pro-

posed value of about $520 million.

Normal proportion allotted to the air

force is about 40%; if that figure re-

mains unchanged, the RSAF can

expect to have about $208 million

this year.

Defense costs will be permitted to

increase by about 2.5% per year to

compensate for increased costs of tech-

nical development, and there will also

be compensation for the automatic’
price increases. Considerable money is

expected to go to nuclear research

This budget for Fiscal 1958-1959 is

based on an agreement between the
four political parties and is the basis of

their definite proposal to Parliament.

Exact distribution of the final approved
budget is subject to the recommenda-
tion of military experts.

There is no question but that Swe-
den gets good value for its airpower

money. On a total annual budget that

will this year approximate about S200
million, the RSAF maintains and op-

erates a 1,200-plane air force and buys

new equipment as well.

With the exception of a few units

in the air force, all of this new equip-

ment comes from one organization:

Svenska Aeroplan Aktiebolagct (Saab).

This privately-owned .enterprise works

in closest cooperation with the air force

and the air board.

Tire company has its main produc-
tion plant and corporate headquarters

at Linkoping, about 100 mi. south of

Stockholm, plus some other satellite

plants and offices. Total employment
is about 7.000. Last year’s profit was
about $1.4 million.

Current Production

Saab's underground parts factory and
above-ground component and assembly

shops arc currently concentrating on
building up production of the J-35

Drakcn while maintaining the peak

production level of J-32 Lansens. Some
modernization work is being done in

bringing the J-29 "Flying Barrels” up-

to-date to give them an operational life

approaching a decade. They entered

service in 1951 as the first sweptxving

fighters in Europe and stayed in pro-

duction until two years ago when the

Lansen began to supersede them on

the lines.

Biggest production space allotted

Saves SPACE
and WEIGHT on
North America

n

Super Sabre
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ANOTHER

ADEL ACHIEVEMENT

New Electric Motor Driven

Hydraulic POWER PACKAGE
For Guided Missiles

Design

Development

Qualification Testing

Precision Production

ADEL designs and r

PRECISION
PRODUCTS

A DIVISION OF GENERAL METALS CORPORATION

BURBANK, CALIFORNIA
'

'

,

DISTRICT OFFICES: MINEOLA • DAYTON • WICHITA • TORONTO
inufacl’itres aircraft products in the following major categories

:

• SWEDEN
to the Lanscn, in these three versions:
• Lanscn A-32A all-weather attack-ver-

sion which began service with the
RSAF in late 1955. It will arm all

attack units. The plane is powered by
a Swedish-built Rolls-Royce Avon
RA.7R with afterburner. Armament is

four 20-nun. cannon in the fuselage

nose, plus external stores including un-
guided rockets, bombs, napalm tanks

and Type 304 guided missiles.

• Lanscn I-32B all-weather fighter, in-

tended to give the RSAF increased ca-

pability in this field where only one
wing of aging dc Havilland Venoms
is now operational. Plane is basically a

standard Lansen with a higher-thrust

Swedish-built Avon plus the usual fire-

control equipment, and navigational

avionic equipment and heavier arma-

• Lansen S-32C photo-reconnaissance

model for both conventional and radar

reconnaissance. Plane is scheduled to

go into service soon, replacing the last

of the piston-engined aircraft in com-
bat wings. Only obvious external

difference is in the changed nose shape

to accommodate cameras. Basic di-

mensions, powcrplant and layout of

the Lanscn remain unchanged.
Next aircraft to hit the production

lines will be the double-delta J-35
Drakcn, a fighter-interceptor with a

lot of development life built in. Three

prototypes have been flying for more
than two years under the rugged opera-

tional conditions of Sweden's north-

land areas.

Night Fighter

First production airplane now has

joined the three prototypes and first

deliveries to the RSAF are expected in

about one year. First of these airplanes

delivered will have night-fighter ca-

pability, and later models will be com-
pletely all-weather. Developments of

the airplane now in design stages will

raise the plane’s speed performance to

the Mach 2 level and introduce air-to-

air rockets and missiles as armament.
Draken prototype flew in late Oc-

tober, 1955, and production build-up

started in 1956. First intended as a

replacement for the J-29, the Draken
has been named as the RSAF's stand-

ard equipment for light attack roles

as well as the fighter-intercept job.

Performance range of the plane is

outstanding, from a high speed of over

1.000 mph. to a normal stall speed of

about 130 mph. During controlled

flight tests it has been flown under

control at altitude down to about 120

mph. Short field performance is also

outstanding. Normal landings with

service pilots should require about

2.000 ft. of runway, using both the

normal wheel brakes and the brake

parachute. Saab pilots, more familiar

with the plane, have made minimum-

distance landings of less than 1,500 ft.

without overheating the brakes. These
landings have been made with steep
approaches typical of sendee condi-

Opcrational takeoff runs should be
about 2,000 ft., and as pilots gain
familiarity with the airplane, should
decrease to less than 1.500 ft.

Swedish Missiles

Development work on Swedish
guided missiles has been primarily a

government responsibility until a ' re-

cent policy change which now brings
industry into the business. Two missiles

have reached service test stage:

• Type 304 “attack" missile, presum-

ably an air-to-surface guided bomb.
This weapon has been developed as

armament for the Saab Lanscn A-32A.
Powcrplant is a rocket motor, and
guidance is all-weather. The 304 is a
canard-configuration, with low-aspect-

ratio wings mounting vertical surfaces

at their tips to give some endplate

effect. Forward on the ogival nose are

mounted vertical, horizontal controls.

• Type 315 surface-to-surface ship-

launched missile. This weapon uses a

built-in rocket booster and what ap-

pears to be a pulscjct engine as a sus-

taincr powcrplant. Guidance is all-

weather.
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HALLAMORE PHASE-LOCK DISCRIMINATORS

This Hallamore developed building-block type FM instru-

mentation system is designed to condition and calibrate

signals from any combination, or multiples, of the following

transducers: potentiometers. Bow pickup, bridge, thermo-

couple. or differential transformers. Hallamore manufac-

tured elements in the system include DC amplifiers, SCO.

summers, universal calibrator, calibrator lest instrument,

timing system and the discriminator station. Hallamore

phase-lock discriminators, Model 0162. reduce subcarrier

frequency' information to output data, relatively un-

disturbed by noisy signals which contribute to the

inefficiency of pulse counting type discriminators.

Designed around a concept entirely new to the telemetry

field, the Model 0162 phase-lock discriminator eliminates

signal suppression by noise, non-linearity by filtering, and

thresholding at low signal-to-noise levels. In addition, the

occupies less space, reduces over-

system cost, and assists in the

of operational pro-

For complete specifications

write Hallamore
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FIAT G.91 ARMAMENT

Italian Air Growth Sparked by Jets
Rome—Italy's Air Force, for a quarter

of a century an independent military

service, has beaten many of its post-

war difficulties and made the difficult

transition to an all-jet operational arm.

Military observers here arc most en-

thusiastic about the Italian Air Force
in every aspect. They cite its very high

availability rate—around 75% of any

squadron's strength is operational at

all times—or the overall low acci-

dent rate or the gunnery championship
they took from the Turkish and Greek
Air Forces, no slouches in gunnery.

But the highest praise comes from

USAF officers working in the field with

the Italian units. Said one Korean

combat veteran, “I'd fly wing on ant' of

these boys anytime." In most airmen's

books that is the ultimate compliment.

Wartime Record

It hasn't been an easy job for the

Italians to work up to their current

status. Their showing as an air force

in World War II was spotty. But be-

fore they were plunged into the war

most of them didn't want, they had a

strong air force, with advanced designs

based on highly developed aerodynamic

and structural features ahead of most
of their contemporaries.

They began postwar life with hand-

outs of surplus, tired USAF equipment.

They bought de Ilavilland Vampires
as their first approach to operational

status with jets, later graduated to the

more complex and heavier machines like

the Republic F-84G. Now their equip-

ment is largely sweptwing, with Fiat-

built North American F-S6Ks, Canad-
air-built North American Sabre 4s, and
Republic F-84Fs and RF-S4Fs form-

ing the major combat strength.

Italian Air Force has three missions:

air defense, ground support and naval

support. Its air defense job is geared

to the needs of Italy, both as a country

and as a part of the long NATO chain

stretching around the Iron Curtain.

Italy is a 600-mi. link in that chain,

parallel to the frontiers of Czecho-
slovakia, Hungary and Roumania, and
strategically is in an excellent position

to base interceptors against any major

strike over that frontier.

Recent reorganization of the Italian

Air Force div ided the defense problem

into three sectors, placed each sector

under control of an area commander.

His authority extends over the opera-

tional units in his area.

With 20 applications for each avail-

able spot in the Italian Air Academy,

there is no shortage of prospective offi-

cer candidates. Neither is recruiting

any problem, with respect to quantity

or quality. The legendary driving abil-

ity of the Italian shows up in his su-

perb performance as an individual pilot.

His innate mechanical ability pays off

in the maintenance echelons, where
fewer numbers accomplish the same
jobs as their counterparts in the USAF.
and can show a higher plane availability

besides.

It’s in money for new aircraft that

the Italian Air Force really hurts. Said

one high staff officer, “Our money for

new equipment is so low it’s just not

possible to buy anything. We can

support some complementary material

and buy a few prototypes to keep the

industry’s technical people alive. Be-

yond that, we equip with U. S. hand-

Wartime Losses

Italy's aircraft industry was beaten

almost to death by the war. Its best

experimental equipment was appropria-

ted by the German allies; the super-

sonic wind tunnel at Guidonia, which
was the world's first data-producing

supersonic tunnel, was dismantled by

the Germans and started on the jour-

ney north. It never completed the

trip and rusted to partial ruin in open
freight cars on a siding. Plants were
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want to find out how torrents of radiation

will affect your product and pro<

Maybe you could do it right in your own plant—

any time you like—with a Picker HOTPOT, one

of Picker’s "packaged" radiation fluxes. The

HOTPOT compacts millions of roentgens of high

energy radiation in a shielded cabinet no bigger

than a desk ... and so safe you can keep it in

your office. Ask us about this and other Picker

irradiators.

need radiographic or fluoroscopic

inspection of your components, assemblies,

welds, castings, forgings or what have you?

We probably have jqit the m
for you. The Piety

le to do the job

10 KV x-rays (for paper-thin materials) to 3 MEV

equivalent Cobalt 60 which can penetrate solid

lead inches thick.

looking for fine isotope instrumentation

backed by a national service hookup?

Look into Picker-built scalers, ratemeters, well counters, probes.

These (all other Picker equipment, too) are sold and serviced by

a far-flung network of service engineers with local warehouses

and service depots at strategic points. There's probably a Picker

District office near you (see your local 'phone book).

got any other radiation problem nagging you?

Why not tell us about it?

We’ll be glad to help you if we can (chances are good)

boils down to this...

if it has to do with RADIATION

it has to do with
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bombed, and completely destroyed. The
country came out of the war beaten,

grindingly poor, and with its national

morale at its lowest ebb.

Now there is some life again in in-

dustry. although nothing like its war-

time or prewar standing. The aircraft

industry is represented by a handful

of the old names—Frat. Macchi, Piaggio

—and a handful of small-scale manutac-

Industrial Capacity

Biggest potential for Italian aircraft

production lies in the extensive plant

area of Fiat's aviation division, centered

around the company's headquarters in

Turin. Backing up file huge production

area, now turning out North American

F-S6Ks under license and an initial

quantity of Fiat's G.91 for tactical

trials, are the Company's large-scale re-

search and development' facilities.

Fiat, well along witli the first batch

of 30 G.91s. is currently negotiating

with the Italian government for pro-

duction of 20 G.91T two-place trainers

which are basically similar to the G.91
and share a large number of inter-

changeable parts with the fighter.

The C.91A, with a slatted leading-

edge wing and integral wing tanks, is

in development now. Extra Fuel gained

is about 90 gal. Weight increase is

about 880 lb. of which about 660 is

fuel and the rest is structure.

Slats mean the G.91 will be able to

pull more Gs. turn tighter at the same
speed: takeoff distance also will be cut

by about one-quarter, the company fig-

ures. It quotes takeoff distance from
a grass runway as about 1.600 ft. with-

out external loads and about 2,000 ft.

witli the loads, against comparable cur-

rent figures of 2.000 and 2.500 ft.

Range increase estimated is 10%.
Work continues on a photo-recon-

naisance version of the G.91. desig-

nated the G.91R. Comments by
NATO officers during the recent Brc-

tigny trials have encouraged the com-
pany to continue this work.

New Helicopter

Most recently, a design team has

started work cm a cold-jet tip driv e- heli-

copter with financial support for the

project coming from both the Italian

government and the Mutual Weapons
Development Program. Tests of some
helicopter components began last March
and are still under way. Company
sources say the scheduled flight date

is this year, but some observers think

this is somewhat optimistic.

A series of small gas turbines in

thrust categories up to 6,000 lb. is being

developed actively by Fiat. The com-

pany’s first jet engine was the recent

-1002 design, which developed about
550 lb. of thrust. Later engines have
increased tile thrust range available.

vibration pickup

The first vibration pickup to combine critical laboratory

accuracy with ruggedness for operational use, CEC’s new

Type 4-120 is ideal for turbojet, turboprop, and machinery

ration studies. It is designed to be mounted

ni-directionally and remain essentially insensitive to tran

vibrations, accelerations, or shock. Two control magnets

possible individual adjustment of sensitivity and optimum

it the selected temperature. Extremely rugged, the 4-120 has a

frequency range from 40 to 2000 cps, and an operating temperature

range of -65’F to +500°F. Pickup weighs only 5.15 oz. complete

with connector plus 314 ft. of cable, is hermetically sealed against

moisture and corrosive atmospheres. Contact your nearest CEC

©
Transducer Division

Consolidated
Electrodynamics

300 North Sierra Madrc Pitta, Pasadena, California

IN GALVANOMETERS • TELEMETRY. PRESSURE AND VIBRATION INSTRUMENTATION
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5 New Nickel Alloys
For High Temperature Engine Parts
Inco has produced five new alloys for the aircraft industry which have improved high temperature characteristics

1
INCOLOY "T”* titanium-containing
nickel-iron-chromium alloy-a modification Application: For combustion

ofIncoloy* nickel-iron-chromium alloy with liners and other components where

improved tensile and rupture properties. stresses are moderate and temper-

Has excellent oxidation resistance up to atures range up to about 1800”F.

1600°-1700°F.

2
INCOLOY "901” * nickel-iron-chromium Application : Turbine disks and
alloy— matches the mechanical properties similar components where high

chromium alloy at temperatures up to are needed in the 1000°-1400°F
1350°F. range.

3
INCONEL "700”* age-hardenable
nickel-cobalt-chromium alloy has excellent

Application: For turbine blades

ance. It extends the operating temperature
t*1at °Perate around 1650 F.

range 100°F above that of Inconel “X”
for the same rupture strength.

4 INCONEL "702”* aluminum-containing Application: For combustion
nickel-chromium alloy shows moderate liners and after-burners where
strength, exceptional oxidation resistance extremely high temperatures are

at high temperatures (2000°-2400°F). encountered.

5 INCONEL "713C”* nickel-chromium
cast alloy has outstanding rupture strength Application : For turbine blades

at 1700° and higher, exceptional fatigue in advanced engines,

resistance, good castability.

Do you want more data on these high temperature, or other destruc-

new Inco Nickel Alloys? Informa- tive conditions?

tion on the forms and sizes you can You only need to ask us.

get? Technical assistance to solve6
. , , ,

... The INTERNATIONAL NICKEL COMPANY, Inc.
a metal problem with corrosion,

67 Wall Street jjfe, NewYork5,N.Y.

INCO NICKEL ALLOYS
NICKEL ALLOYS PERFORM BETTER LONGER
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and one of these is a powcrplant in the

Bristol Orpheus class which has been
designed and tested in component form
as a prospective powcrplant for the

G.91.

Vespas and Flying Boats

Piaggio & Co., once one of Italy's

biggest aircraft constructors, is making
a slow comeback to its former high po-
sition. Best known among non-aviation

enthusiasts because of its Vespa motor-
scooter, the family car of Europe, Piag-

gio has two aircraft in current produc-
tion and two more in development
stages.

Largest recent order placed with the
Genoa company has been West Ger-

many’s order for 75 P-149 piston-

engined trainers. Major production
of the airplane will actually be done
in Germany by Focke-Wulf, now start-

ing delivers' on the first few of its

contract total of 196. Piaggio had de-

livered 62 airplanes by mid-January, ex-

pects to complete the contract soon.

There is a possibility that the airplane

production line will be continued at a

Piaggio’s P-136L amphibian, known
in the United States as the Trecker
Gull, was planned around a yearly pros-

pective sales figure between 25 and 40
units. Present pace is a little slower

than this, but the company feels it

may pick up. A landplanc development
of this amphibian, the P-166, is now
in a rigorous flight test program to ob-

tain Italian registration and CAA ap-

proval at the same time.

Experimental work centers around
an air-sea rescue flying boat, the P-1 55,

ordered in prototype form by the

Italian government. First publicly

shown in three versions in model form
at the Paris Air Show, the flying boat

features a high length-beam ratio hull

and a designed-in flexibility of the
powcrplant units. Alternate versions of

the plane have been proposed as anti-

submarine craft and as civil transports,

using either turboprop or piston en-
gines.

Prospective sales for the civil flying

boat might be 20 units, for the anti-

sub version might be 10.

Production Helicopters

Only current producer of rotary-

wing craft in Italy is Costruzione Acrii-

nautiche Giovanni Agusta near Milan’s

airport. On the company’s lines are

the Bell-licensed Model 47G, G-2 and
H helicopters, and development work
is well along on two advanced proj-

ects. One of these is in collaboration

with Bell Helicopter Corp., and the
other is a completely Agusta job.

Like other Italian companies whose
aeronautical activities were curtailed

after the war, Agusta started the come-
back trail with non-flying products.

"The reason birds can fly . . . is simply that they have
perfect faith, for to have faith is to have wings.'

1
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RUGGED RELIABLE MINIATURIZED SELECTIVE STABLE SENSITIVE

The Tele-Dynamics 2002 Series miniatur-

ized fm receivers are designed to meet con-

ditions and characteristics required in

drone, aircraft and missile service . . . and
are presently being utilized in both IRBM
and ICBM programs.

Modular sub-assembly construction, com-
plete plug-in interchangeability, miniature

size and weight allow 2002 receivers to be

adapted to meet a variety of application

and space requirements. The unit shown
above is one of many configurations avail-

able. It can be used in service without shock

or vibration isolators. Design, construction

and performance are in accordance with

military specification requirements.

Special pressurized cases can be supplied to

permit use for altitudes up to 200,000 feet.

Unit has been designed to meet radio inter-

ference levels of MIL-I-6181 and MIL-I-
6910. Available for 28 Volt DC and 6.3 Volt

AC operation.

Unit shown is Type 2002—5%'' W. x 4 :, j"

H. x 9%" D. Weight &} '> lbs. (other config-

urations to meet your design requirements).

oday for complete technical specifications on Type 2002

well as for Tele-Dynamics complete line of remote

instrumentation equipments, systems and services.

YNAMICS INC.
eftaymonj ezfiostn Coifioialion
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racing motorcycle which promptly

picked up five world records and made
the company name known. Now it

makes a light pickup truck and motor-

cycles in addition to the helicopter

More than 300 Bell-designed heli-

copters have been sold by the com-
pany. which holds an exclusive sales

franchise for Italy but must compete
with Bell and its agents in the rest

of Europe. The 47J Ranger is just be-

ginning to move, and Agiista has sold

about a half-dozen.

A four-engined fcederliner replace-

ment for the DC-3 is taking shape on
the floor of Agusta's experimental shop
and should now be flying. Designed by
Agusta's chief engineer Filippo Zappata.

wartime bomber designer for Breda,

the plane is powered by four Alvis

Leonides piston engines, seats 26 peo-

ple in two rows of single scats. Two
have been ordered as VIP transports

by the Italian Defense Ministry, and
the company hopes to sell some for in-

New Jet Troiner

One of Italy's latest designs is the

MB 326 jet trainer, designed by Baz-

zocchi and built in the Varese shops of

Aeronautica Macchi. The plane first

flew last December.
Powerplant is an Armstrong Siddeley

Viper turbojet in the fuselage, fed from
elliptical wing root intakes. Both pilot

and instructor have lightweight Martin-

Baker ejection scats. Armament instal-

lations include guns, rockets and bombs
for weapons training.

Macchi is another of the historical

names in Italian aviation, har ing been
the constructor of the famous Macchi-
Castoldi racing seaplane which took

the Schneider trophy for the Italians

with a speed of 440 mph. in 1934. Pro-

ducer of fighters during the second
world war, Macchi in the postwar era

became a subcontractor and component
manufacturer and as such made a major
contribution to the Fiat F-86K produc-
tion program. Quality of their work
was very high and loudly praised by

Italy's aircraft industry includes many
small-scale factories, building low-quan-
tity batches of sport or touring airplanes

such as the Aviamilano F.S Falco and
their newest F.14 Nibbio, both de-

signed by engineer Stelo Frati. Hie
market for such aircraft is necessarily

limited in Italy because of high initial

and operating costs: but such com-
panies manage to sell a dozen or so

Their brightest hope is that business

flying will come to Europe one day,

instead of continuing to be regarded

as an expensive way to keep appoint-

FOR MORE INFORMATION

on Products and Services Advertised

Use Convenient

READERS SERVICE CARDS

Pages 304A-304D

For Advertisements Not Keyed, Write

in Page Number —

.

COLVIN ALTITUDE-AIR SPEED
TRANSDUCERS .combine the finest

in accuracy, stdbility and light weight.

One instrument • One set of connections

Write for Technical Bulletin 425-AL

COLVIN LABORATORIES, INC.
364 Glenwood Avenue, East Orange, N. J.
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ULTRASONIC

IMMERSION

TESTING . .

.

an essential

inspection tool in

aviation industry

In engine and airframe manufacture
where parts are irregular in contour,
Sperry Ultrasonic Immersion Testing
is the ideal inspection technique.
Sperry Ultrasonic Immersion Testing
systems not only locate internal flaws
accurately and with the greatest reli-

ability, but also result in great savings
in material and inspection time. One
Sperry tape-programmed automatic
installation is estimated to have cut
inspection time by more than 80% at a
large jet rotor plant.

Based on the Ultrasonic Reflecto-
scope, equipment ranges from simple
manually operated instruments to com-
pletely automated tape-programmed
devices. Immersion tanks are made by
Sperry in several standard sizes or are
custom-built to your specifications.

SPERRY PRODUCTS, INC.

V ULTRASONIC INSPECTION
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Japan Continues Air Expansion
Tokyo—Japan made important strides

last year toward development of a

strong air force and aircraft industry.

Highlights of this progress:

• The Japan Air Self-Defense Force

expanded during the year from 519
to 788 aircraft, with much of the in-

crease consisting of domestically made
F-86Fs and T-33As.
• Fuji Heavy Industries turned out

Japan's first home designed jet—the

T1F2 intermediate trainer.

• Earnings from aircraft sales and over-

haul orders skyrocketed from about S10
million to $23 million.

Airpower development has never-

theless been hampered by budgetary
shortages, political barriers to runway
extension, lack of sufficient skilled main-
tenance personnel, a sluggish parts sup-

ply system, and a weak ground support

system. These shortcomings are re-

flected in the fact that 20 accidents oc-

curred during the year. However, they

are gradually being improved as the four-

vear-old JASDF grows to maturity.

Two new F-86 wings were established

in 1937—the 2nd Wing at Chitose,

Hokkaido; the 3rd Wing at Mat-
sushima, northern Honshu. The 40
planes of the former will be increased

to 60, the 10 of the latter to more than

50 in 1958. A 4th Wing will be acti-

vated next summer, probably at Mat-
sushima. The 1st Wing, consisting oi

70 aircraft, was set up at Hamamatsu
central Honshu, in 1956.

Military Boost

By the end of 1958, the JASDF is

expected to embrace 944 planes, in-

cluding 630 jets. F-86Fs are scheduled

to increase from 240 (71 domestically

made) to 360; T-33As from 190 (124
domestically made) to 200; F-86Ds
from 4 to 60; C-46s from 35 to 38;

H-19's from 2 to 4.

In addition, 5 experimental T1F2 in-

termediate jet trainers will be used.

There will be no boost in T-34s (138),

T-6s (176), T-28s (1), or Kawasaki KAL
liaison planes.

JASDF personnel will probably jump
from 22,000 (including 1 00 jet pilots)

to 30,000 (200 jet pilots). About 500

pilots are now being trained, including

more than two dozen in the U. S.

Construction

An estimated $5 billion was spent on

air base construction in 1957. Two new
bases were completed—Yanome, north-

ern Honshu (runway: 5,000 ft.) and
Utsunomiya, near Tokyo (6,000 ft.).

In addition, the runway at Hamamatsu
was extended from 4,600 to 8,000 ft.

A new base (8,000 ft.) at Nyutabaru.

south Kyushu, will be ready for use

this spring and a new runwav at

Matsushima (8,000 ft.) will be com-
pleted in June. Work may start in

1958 on two additional bases—at

Hvakurigahara. near Tokyo, and an

undetermined site in central Honshu
(8,000 ft.) if land is made available.

The USAF released two bases to the

Japanese in 1957—Tsuiki, north Kyushu,

and Matsushima. The JASDF hopes

that bases at Miho in northwest

Honshu and Chitose, will be trans-

ferred this year.

Expansion of the JASDF has in no

small way been made possible by the

rapid growth of Japan’s aircraft indus-

try. The $23 million sales it registered

last year includes $12.7 million for

airframes and engines, $3 million for

instruments and accessories, $7 million

for overhauling.

Investment in new facilities

amounted to about $11.2 million. This

is far less than the S16 million spent

in 1956, mostly for F-86 and T-33

production facilities, but is likely to rise
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sharply this year in preparation for the

production of other U.S. aircraft.

Kawasaki Aircraft last year assembled

90 T-33As, in addition to 33 in 1956,

and will turn out another 87 by March
1959 when the 210-plane program is

due to end. Eighty per cent of the parts

arc now produced in Japan.

Kawasaki will assemble the P2V7,
starting in October 1959. It will turn

out one plane per month over a period

of 42 months, ending in April 1963.

Cost of the program will run to about

$70 million, to be met bv Japan and
the U.S. on a 50-50 basis.

Kawasaki is also hoping for a go-

ahead on an F-104 program, which

would be carried out simultaneously

with the P2V7 project. The govern-

ment will shortly select this plane, the

F-100, the FI IF, or the N-156 for pro-

duction in Japan.

The company hopes to boost output

of Bell 47G2 helicopters from 21 to 30

by the end of 1958. Total aircraft sales

in 1937: S10.2 million.

Mitsubishi assembled 69 F-86s in

1957. It turned out four in 1956 and
will complete the remainder of the 300-

plane project bv March 1960.

Mitsubishi spent $2.5 million in

1957 on new F-86 production facilities,

including a hangar and testing facilities

at its Komaki plant.

Helicopters

Mitsubishi is now awaiting govern-

ment approval of a project for the pro-

duction of 30 Sikorsky S-53 helicopters.

Tire program, which would cover a five-

year period starting in March 1959,

calls for payment of an initial $150,000

and 5% royalties to Sikorsky. Mitsu-

bishi would probably turn out the larger

S-58 in the future. Total aircraft sales

in 1957: S6.6 million.

Fuji Heavv Industries produced two

T1F2 intermediate jet trainers in 1937
—one load test airframe, one prototype

—using a Bristol Orpheus engine. An-
other prototype will be completed in

February, two other TlF2s iatcr this

Fuji manufactured 22 T-34s. three

L19s (production started in 1957). and
14 LM-ls in 1957. Total aircraft sales:

S3 million.

Ishikawajima Heavy Industries started

production of J47 engine parts for the

F-86 last year. The first experimental

output will be delivered to the JASDF
in March.

The Nippon Jet Engine Co. turned

out two domestically designed J3 jet

engines for the JASDF in 1957 and
will produce another two this year.

In the missile field, Japan will sign a

contract for the purchase of 14 Side-

winders worth $127,000 from the U.S.

in 1958 if the Diet approves the deal,

as it is expected to do. Delivery would

probably be made in 1959.

ACOUSTICAL
RENOVATION

OF TEST CELLS
also MAXIM’S BUSINESS

Maxim aeronautical-acoustical engineers are

singularly qualified to handle test cell renova-

tion. Many — if not most — of the test cells

in operation today were designed and built with

the aid of engineers now on the Maxim staff.

Sound control — that affords optimum aero-

dynamic and engine test conditions — is this

staff’s business.

Like to determine just what this Maxim service

can do for you? Write or telephone . . .

THE MAXIM SILENCER COMPANY

ENGINEERS:
•work on the newest advanced Weapons Systems

THERMODYNAMICIST
Experienced in the field of aero-thermodynamics and heat
transfer and capable of directing the activities of other en-

gineers in research and development work In aerodynamic
heating at hypersonic speeds and in applications of theory
to structure and equipment heating.
Should "be capable of formulating wind tunnel and other

laboratory test programs concerned with aerodynamic heat-

ing and heat transfer.. Should have a good theoretical back-

ground in aerodynamics and thermodynamics with some
special emphasis on boundary layer theory and real gas
effects. M.S. or Ph.D. degree preferred.

OPERATIONS ANALYSTS
Opportunities in operations analysis covering the whole
spectrum of Weapons Systems. M.S. or Ph.D. in Engineer-

ing, Math, or Physics preferred. B.S, with exceptional expe-

rience will also be considered.

For more information please write to Mr. A. B. Stevenson,

Engineering Personnel, North American Aviation, Inc.

Los Angeles 45, California.

NORTH AMERICAN AVIATION, INC.
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As successors to the Aircraft Products Division of Manning,

Maxwell & Moore, Inc. Consolidated Controls e

tinues the business of this division . . . Mr. Joseph

Engelberger as President and Mr. Hans

Kretsch, Vice President and Chief En-

gineer, will continue to guide the

same key staff which has served

the industry.

OUR AIRCRAFT PRODUCTS INCLUDE; Turbojet Engine Temperature Control Amplifiers • Pressure Gauges

Pressure Switches • Thermal Switches • Hydraulic Vol.es • Jet Engine Afterburner Control Systems.

CONSOLIDATED CONTROLS CORP... bethel, conn., inglewood, calif,

A SUBSIDIARY OF CONSOLIDATED OIESEL ELECTRIC CORPORATION, STAMFORD, CONNECTICUT

• MIDDLE EAST

Airpower’s Role in Middle East

Subordinate to Ground Forces
Beirut—Despite the war scare, poli-

tical tension and the increased East-

West competition in the Middle East,

airpower in the countries of the area in

1957 has not made significant strides

to keep pace with the stepped-up cold

There were few significant additions

to the air forces of the area, either from
West or East. In all the Arab coun-

tries, airpower’s role in national defense

continues to remain secondary and sub-

ordinate to ground forces.

There was no research and develop-

ment and no transport plane, combat
plane or missile production in any of

the Middle Eastern countries.

Strongest air force in the Arab area,

as to size, training and experience, is

probably that of Egypt, which cele-

brated the silver jubilee of its air force

last December.
During 1957, Egypt is said to have

replaced all the MiGs it lost during the

Suez fighting through new shipments
from the Soviet Union. Thus, the air

force size remains around 400, includ-

ing transports and trainers.

Egyptian MiGs

Although Egypt still has British

Meteor and Vampire jet fighters bought
from Britain before the arms deal with

the Soviet Union, these are becoming
less and less operational.

The bulk of the combat force is Rus-
sian—MiG-15, and MiG-17 jet fighters

and Ilyushin-28 jet bombers.
In addition to Harvard and Chip-

munk trainers, Egypt has also acquired

Zlin trainers from Czechoslovakia and
Yak fighter-trainers from the Soviet

Union. Government military factories

have assembled from European parts

several trainers of the Gomhounva"

Troop transports of the EAF are

made up of C-46s and C-47s.

No information is available of future

trends, but the likelihood is there will

be no new significant additions to

equipment this year if there is no
emergency.

Syria has a total operational jet power
of 50. These are mostly Russian-ac-

quired MiG-1 5s and MiG-17s and a

few llyushin-2Ss. (Neither Syria nor
Egvpt are believed to have acquired the

MiG-19, despite press reports).

Syria is also known to have 12 Vam-
pires and an unspecified number of

non-operational Spitfires. A few weeks

ago, the Soviet Union made a gift of

three Ilyushin 14 transports to the

Syrian government. Syria is also known
to have Harvards and Chipmunks and

non-operational Fiats, dating from the

Palestine war in 1948.

With the announcement in Febru-

ary of the union of Egypt and Syria

into a "United Arab Republic," the

air forces of these two anti-Baghdad

Pact states are expected to merge late

this year.

An Egyptian will be commanding
the combined new service.

The other anti-Western Arab state

in the Middle East-the Kingdom of

Y'emen in South Arabia—has no com-
bat planes, although it receives Soviet

military aid and is closely allied to

Egypt and Syria. The King. Imam
Ahmed, privately owns several trans-

Two newly independent Arab states

in Africa—Libya (where the U. S. has
the Whcelus air base) and the Sudan—
also have no combat air force. The
Sudan recently acquired British-made

trainers, but has turned down Soviet

offers of MiG-1 5s.

With the exception of Iraq, the only

Arab member of a Western alliance—

the Baghdad Pact-thc other Arab
countries have only embryonic air

Iraq, Jordan, and Lebanon are en-

tirely British equipped and the first

Half of Switzerland’s aging fleet of

500 combat airplanes is due for replace-

ment in the next few years.

First of the orders for new equip-

ment has just been concluded with
Swiss government approval of the pur-

chase of 100 Hawker Hunter F.6 fighter-

bombers replacing the same number of

USAF-surplus North American Mus-
tangs.

In addition to these now-obsolete
Mustangs, the Swiss operate about 175
de Ilavilland Vampires and 250 DH
Vampires built here under license.

First batch of Vampires is due for

replacement next, and around that need
has grown one of the biggest collections

of criticism, charges and propaganda
seen in this country.

Vampire Replacement

The question is whether or not the

Swiss-designed FFA P.lfi ground sup-

port aircraft, developed first by the

Eidgenossische Flugzeugwcrke (Federal

Aircraft Factory) and later turned over

to the Flug- and Fahrzcugvvcrke A.G.
(FFA), should be the Vampire rcplaec-

two are British trained. Saudi Arabia

is dependent on cooperation with the

U. S. in equipment and training,

strictly on a cash and carry basis.

Lebanon has nine Vampires and six

Harvards. There were no additions in

1957 but the Lebanese arc trying to

acquire this year some British Folland
Gnat light jet fighters. United States

military aid to Lebanon docs not yet

include air equipment.

Jordan’s small British equipped air

force, made up of obsolescent fighters

(size and type undetermined), is now
negotiating to acquire two squadrons of

Hawker Hunters.

British Trained

Iraq, a member of the Baghdad Pact,

cooperates with the U. S. and Britain

in the mihtnrv committee of that pact.

Its British-trained Air Force, equipped
with Meteors and Vampires (mostly),

acquired five Hawker Hunters during
1957.

Saudi Arabia has no combat equip-

ment except for six to 10 F-S6s which
were formerly operational in France anti

were bought by the Saudi government
from the U. S’

In addition, Saudi Arabia has pur-

chased six to 10 T-33 trainers and an
unspecified number of T-34s. Saudi re-

cently purchased six twin-engine cargo

planes.

Saudi air students are being trained

by the USAF both at the Dliaran air-

base and in the U. S.

So far development and testing of

this aircraft has cost the Swiss taxpayers

about 60 million francs (about $15
million). A third of this went for de-

sign and manufacture of the first two
prototypes, another third on a test series

of four airplanes and the rest on pre-

liminary work for eventually putting

the plane into quantity production.

The FFA is now facing outspoken
charges in public print of having mis-

represented facts and figures relating

to the P.16’s performance in a publicity

campaign launched to influence parlia-

ment in its favor.

lire president of Avia, an organiza-

tion of Swiss air force officers, was

quoted recently as saying that . . this

firm (FFA), through deliberately giving

wrong dates of delivery, is continuously

joking with the credulity of the public

and of Swiss military pilots.” The pilots

themselves are convinced that the P.16

—which some of them call the “Sub-

marine”—will soon be outdated and cer-

tainly obsolete by the time deliverv can

start to the Swiss air force, probably

not before 1962.

Whether an order will be placed for
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• SWITZERLAND

100 airplanes of this type is to be de-

bated in parliament this month.
One argument in favor of buying this

aircraft is its suitability for ground sup-

port work, the primary task of the

Swiss Flugwaffe. Other advantages cited

arc its heavier armament, increased load-

carrying capability and approximately
509? more fuel capacity compared to

the Hunter.

The industry also argues that the

decision for or against the P.16 will

mean life or death to the Swiss aircraft

industry as a whole.

But Switzerland's aircraft industry is

very small, employing about 1.000 work-

including all the various firms who
either manufacture parts, or equip or

maintain aircraft, the figure is about
5.500.

In contrast, the Swiss machine tool

industry—the country’s largest employer
-accounts for about 250.000. There is

essentially no unemployment in this

country, and some argue that the unem-
ployed aircraft technicians would not
be unemployed for long.

Only four major firms are concerned
with the manufacture of aircraft:

• Flag- und Fahrzcugwerkc A.G., Al-

tenrhein. which originated in 1926 as

a branch of the Domier-Werkc and
turned out the famous DO-X flving-

boat. During the war years FFA

worked exclusively on Swiss army con-

tracts producing, in addition to a large-

quantity of spare parts, such aircraft as

the Morane, the Swiss-designed C.56
and the Messerschmitt 109. FFA is

chiefly responsible for the P.16 now
under discussion.

•Pilatus-Flugzcugwerke A.G., Stans, a

postwar venture working largely on over-

haul and maintenance of both civil and

military aircraft. In 1943 it developed

C-119 AIRLIFTS FOLLAND GNAT

and produced the P2 trainer for the

Swiss air force, two consecutive mod-
els of which were put into sendee.

• Gebrucdcr Sulzer, Wmtcnthur, who
makes power plants, largely under li-

• Eidgenossisches Flugzeugwerk (Fed-

eral Aircraft Factory), Emmen, which is

the government research, establish-

ment and where assembly and flight

SONOGEN r

ULTRASONIC
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SONOGENR Ultrasonic Generators. Quiet *
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Seven Generators with cleaning-tank capac-

ities from 4 gallon to hundreds of gallons.
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Defense Plans Moon, Satelloid Request
Washington—Congress probably will

be asked within the near future to ap-

propriate funds to initiate projects

aimed at getting man into space and

a rocket to impact on the Moon.
Defense Secretary Neil McElroy told

the Senate Preparedness Subcommittee
last week that these proposals arc

among the projects the Joint Chiefs of

Staff is now considering for inclusion

as top priority projects in a 1959 sup-

plemental budget request. Recommen-
dations may be ready for Congress by

late March. McF.lrov said it would
represent a "considerable increase" over

the Fiscal 195S supplemental.

Requests to extend Boeing B-52 pro-

duction probably also will be asked.

McElroy said both the Army am!
Air Force will participate in the pro-

gram to "shoot the Moon.” Program

for putting a man into space. McElroy
said, may be the next step after develop-

ment of the North American X-15
rocket research aircraft.

The subcommittee headed bv Sen.

Lyndon Johnson (D.-Tex.) asked

McElroy to appear last week to report

on progress being made on the group’s

17 recommendations for putting the

nation ahead of Russia in the space

weapons race (AM’ Feb. 3, p. 33). He
was asked to return again between

April 1 and April 10 for another prog-

McElroy told the subcommittee that

the proposal to place additional orders

for B-52 heavy bombers and KC-135
jet tankers will be considered for inclu-

sion in the 1959 supplementary pro-

gram rather than waiting until fall as

planned earlier. Under the present pro-

gram. B-52 production would end in

early ! 960.

Gen. Curtis LeMav, Air Force vice

chief of staff, has testified before the

House Armed Services Committee that

the currently programmed B-52 Force

for Strategic Air Command—603 air-

craft-is not large enough and that the

production line should continue at

least another year to bring the total up
to 7S3 planes. He added that he be-

lieves the proper ratio of the B-52s and
the supersonic Convair B-5S should be

three B-52s to one B-5S. Final decision,

however, will depend upon information

gained from operational experience

with the B-5S.

McElroy also reported that proposals

from fixe bidders for rocket engines

with 1.000,000 lb. thrust or more are

being evaluated and that a contract will

be awarded soon. Work on the engine,

lie said, is now progressing through the

preliminary stages and an adv-anccd

design competition for such an engine

lias been initiated by the Air Force.

"If an engine of this thrust should

be required before the proposed single

chamber engine becomes available," he

said, "the requirement can be met by

clustering several engines of smaller

thrust which the Air Force has in a

more advanced stage of development.”
He said any future requirements for

multi-million pound levels could be

achieved by clustering several million

pound thrust engines.

Other developments and plans out-

lined by McElroy include:

• Office of the Anti-Submarine War-
fare Readiness Executive was estab-

lished by Navy on Jan. 14 for the spe-

cific purpose of providing the chief of

naval operations special assistance in the

planning and direction of anti-subma-

rine warfare readiness programs.
• Atlas ICBM production rate lias

been accelerated by one-third. Accel-

eration of the Titan ICBM may be in-

cluded in 1959 supplemental budget
requests. Consideration also will be
given to increasing orders for the

Northrop Snark cruise missile.

• Improvements in DEW-linc radars

and communications will now be

funded from Fiscal 1958 appropria-

tions. advancing them by a year.

• Defense Department has instructed

the military departments to increase the

sharing of scientific information with

selected allied countries.

• Plan for reorganization of the De-
fense Department will be submitted bv

McElroy to the President and Congress
within the near future.

• Establishment of the Advanced Re-

search Projects Agency designed to speed

decisions, simplify administration and
control and reduce confusion in such

programs as satellites.

Speed Blisters X-7
Lockheed X-7 ramjet test vehicle reached speed high enough to blister paint in flight at

Alamogordo. N. M. Unspecified record speed claimed by Lockheed undoubtedly is same

record speed—Mach 3.95—recently claimed for Marquardt ramjet (AW Feb. 3, p. 30).
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USAF Urges Broad Space Program Now
Washington—USAF last week warned

Congress that “the conquest of space or

at least its denial to an enemy is vital to

continued U.S. security” and outlined

an astronautics program for "the long,

grim, difficult struggle” toward this

"We must not lose the race of man
to outer space," Lt. Gen. Donald L.

Putt, deputy chief for research and de-

velopment, told the House Armed Serv-

ices Committee.
"A maximum-effort program must be

started” now to "demonstrate manned
space flight at the earliest possible date,"

Putt said.

Manned Satellite Funding

Defense Department now has tenta-

tive plans to ask for funds to begin a

manned satellite project and a lunar im-

pact project in its Fiscal 1959 supple-

mental budget request.

Urgency of the situation is indicated

by Soviet Russia's probable timetable.

Putt told the House Committee. In the

next six months, he said, Russia prob-

ably will try to put a pavload on the

Moon, recover satellite payloads—includ-

ing "an animal and perhaps a human
being”—and launch more animal-bearing

satellites "at any time.”

U.S. should use its existing missile

capability to send out interplanetary

and lunar probes, make lunar impacts

and launch satellites. Putt said. It also

should accelerate its boost-glide orbital

manned vehicle project, develop a re-

coverable manned satellite, accelerate

nuclear rocket work, study manned

U. S. Space Needs
Washington—Steps the U.S. should

take immediately to "insure a faster rate

of scientific progress than the Soviets"

in space programs were outlined to Con-

gress last week by USAF Lt. Gen. Don-

ald L. Pott, deputv chief for research

and development. General rccommcnda-

• “Acceleration of the DYNA-SOAR
boost-glide project."

• “Utilization of existing missile capa-

bility for satellite launchings, lunar

outer space investigations.”

• “Early development of a recoverable

manned satellite.”

• “Acceleration of the nuclear rocket

engine project.
- ’

• "Additional technical feasibility studies

of manned space platforms, man-carrying

lunar vehicles and other more futuristic

space weapons.”

• "General acceleration of the basic and

applied research effort."
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space platforms and manned lunar vehi-

cles "and more futuristic space weap-

ons," and accelerate basic and applied

research, he said.

Putt Testimony

Putt also testified that:

• Although there still is divided opin-

ion on tire real significance of a lunar

military base, “the Moon is most cer-

tainly destined to be the first of the

outer worlds to be explored bv man"
(AW Feb. 10, p. 26).

• Volume of computer work on lunar

trajectories in this country "probably is

somewhat less than the Soviets’ ” (AW
Nov. 25, p. 50).

• Soviets are clearly well on the pro-

pulsion road to being able to undertake

almost any space-flight feat they desire,

even with “no rocket capability greater

than that used to launch Sputnik II”—

including putting "a worthwhile pay-

load on a lunar or interplanetary trajec-

U. S. Capabilities

On U.S. capabilities, Putt said:

• More than S50 million is being spent

on the Lockheed WS-117L Pied Piper

reconnaissance satellite (AW Oct. 14.

p. 26) in Fiscal 1958 and “we expect

to spend more than SI 00 million in Fis-

cal 1959.”

All parts of the program, including

ground stations, are "on schedule for

a first launch date in the very near

• Approval will be asked soon to begin

developing one and possibly two types

of manned orbital test-vehicles. One
proposal "of rather unique configura-

tion and characteristics," launched as

the final stage of a missile and having

both a high-drag and high-lift shape,

resulted from a meeting of 1 50 scien-

tists and engineers invited to Woods
Hole, Mass., last summer by USAF
and National Academy of Sciences to

review Air Force research and develop-

ment programs. Preliminary wind tun-

nel tests of a model have been com-
pleted and they confirm major design

assumptions. Two other proposals are

the North American X-15. using Na-
vaho booster as its booster and launched

by Douglas Thor and Convair Atlas air-

frames and guidance svstems; and the

DYNA-SOAR (dynamic soaring) proj-

Putt called the latter "an active

project.”

• “First launch for the Moon would be

made this year” if a project were begun
“in the next few weeks” to put a radio

transmitter and spotter charge on the

.Moon by using Thor plus Vanguard

Soviet Space Plans
Washington—Russia probably will at-

tempt four significant accomplishments

in the field of space within the next six

months. USAF Lt. Gen. Donald L. Putt,

ment,' told Congress last week.
P

They are:

• "More animal-bearing satellites, at any

• “Recovery of a satellite payload."

• “Recovery of an animal and, perhaps

• Thor plus other stages could put in

orbit a one-ton-plus satellite. With a

slightly modified Thor powcrplant and
a second stage, it could put consider-

ably larger satellites in orbit.

• With Atlas as a primary booster "we
cm easily have satellite payloads greater

than two tons.”

• USAF is developing four improved

auxiliary power sources for use in satel-

lites. "one of which utilizes nuclear en-

ergy and another solar energy." Nuclear

source is believed to be Project SNAP
(Secondary Nuclear Auxiliary Power), at

North American Aviation, Inc.

• “Great emphasis” is being placed on
rapid development of an air-launched

ballistic missile. “No major technical

breakthrough is necessary,” and they

would permit "radical reductions in

weight" compared to IRBMs. They
would extend useful life of the B-52,

B-58 and B-70 chemical bomber "far

into the astronautics age.”

• Project Rover, “a very high thrust

nuclear rocket,” is “now in the very

early stages of development.”
• “Extremely large, high impulse solid

propellant units, more easily stored

liquid propellants, high energy fuels

and additives and "engines of 1,000,000

lb. thrust” also are under “advanced
development and study.”

• Entire family of ballistic research

vehicles using for the most part existing

components, has been initiated. This

is believed to be the BRATS (Ballistic

Research And Test Systems) proj-

The project offers low cost and flexi-

bility for research work.

Putt said an adequate deterrent force

must be maintained and modernized

step by step and “we dare not wait

and accept only the tremendous scien-

tific advances.” He also said “we must
devote still more energy and effort

toward an early conquest of space,” and
said “eventually, space superiority will

become the primary factor in assurance

of world peace.”
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Navy Flight-Tests Aerobee Junior Research Rocket
Acrobee Junior research rocket is a liquid-propellant rocket with a solid-propellant booster privately developed by Aerojet-General Corp.

Rocket, designated Acrobee 100. was delivered to Naval Research Laboratory for flight evaluation at Naval Ordnance Missiles Flight

Test Facilities at White Sands Prosing Grounds. N. M. In flight test, rocket attained altitude of 60 mi., Aerojet-General said.

U. S. Weighs British Engine Offer
Washington—Air Force and Navy arc

studying a British government proposal

that they buy military aircraft engines

direct from the United Kingdom under

the same kind of “interdependence"

agreement that will put four Thor inter-

mediate ballistic missile squadrons in

U. K. countries beginning next Decem-
ber.

Request was sent through Secretary

of State John Foster Dulles to Defense

Secretary Neil II. McElroy early in

February and is still under study.

State,’ which completed the missile

bases agreement with Britain last week,

disqualified itself as a judge of the

“technical considerations involved" on

aircraft engines but asked Defense to

"give careful consideration to the re-

quest in the light of the principle of

interdependence” expressed last Octo-

ber bv President Eisenhower and Brit-

ain's Prime Minister Harold Macmillan.

Neither State nor Defense Depart-

ment nor British firms will say what
British engines or companies would lie

involved. Services arc almost certain to

oppose the idea regardless of the worth

of the engines, because of maintenance

and other problems that would be cre-

ated.

Engines British would like to market

for use in Boeing B-52 bombers and
KC-135 tankers are the 17,500 lb.

thrust Rolls-Royce Conway bypass and

the Bristol Olympus, which lias a thrust

range from 1 1,000 to 16,000 lb.

The five-year missile pact leases the

firing decision a joint matter for the

U.S. and U.K. Control of nuclear war-

heads remains with the U.S. Australia's

Woomera Range might be used for

test firings.

Solid-Propelled ICBM
Washington—Air Force is ready to or-

USAF plans to place one U.S.-

trained but British-manned Thor squad-

ron of 1 5 missiles and 5 back-ups on

U. K. soil in December. U.S. will help

Britain build bases. One Jupiter squad-

ron will be ready in the same month

but will probably go to France.

Air Force Secretary James A. Doug-

las revealed in testimony released by

the House Armed Services Committee
that USAF is spending SI 13 million

for Thors and S65 million for support

equipment in the remainder of Fiscal

1958, and S161 million plus S91 mil-

lion in support items in Fiscal 1959.

First production Jupiter is due out

of Redstone Arsenal in June. Chrysler

Corp. expects to begin producing Jupi-

ters in February of next year.

Thor squadrons require 500 opera-

tional personnel plus support person-

nel, Douglas said. He did not give a

Jupiter figure.

Gen. Putt Criticizes

Anti-Missile Decision
Washington—Decision to develop

Army’s Nike-Zcus anti-nnssilc missile

system rather than Air Force’s compet-

ing Wizard system was termed "pre-

mature" last week in testimony re-

leased by the House Armed Services

committee.
Lt. Gen. D. L. Putt. USAF deputy

chief of staff for research and develop-

ment, told the committee that the

Wizard program would have had

greater flexibility and more capabilities.

Gen. Putt indicated that Nike-Zeus
will not have the flexibility to cope

with possible countermeasures, while

the W izard could be developed to meet
the situation.

He said Air Force had carried out

studies and component developments

with three different contractor teams

and was close to a design decision when
Defense Department ordered Nike-Zcus

into development.
In a directive issued in Januarv, De-

fense Secretary Neil H. McElroy
ordered the Army to continue develop-

ment of the Nike-Zcus and USAF to

discontinue research and development

of the W’izard missile (AW' Jan. 27. p.

26). At the same time. Air Force was

directed to continue development of
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Titan Priority Drops
Washington—Rating of top national

priority lias been removed from the Air

Forcc-Martin Titan intercontinental bal-

listio missile program.

Air Force Secretary fames Douglas

told House Armed Services Committee
last week that, when the projects were

reviewed in August, it was thought feasi-

ble to remove Titan from the top priority

which had been granted to all Air Force

Atlas.

'

Other witnesses testified that the more-

sophisticated Titan will be capable of

carrying a larger warhead than the Atlas.

First flight is scheduled for later this

year. Witnesses also testified that S2.600

million has been funded for USAF’s
ballistic missile program from 1954 to

1958.

the ballistic missile early warning svs-

In other testimony. Air Force Secre-

tary' Janies Douglas told the committee

Soviet Earth satellites show that:

• Relatively advanced state of rocketry,

a large, well-controlled propulsion sys-

tem and reasonably good guidance arc

possessed by the Soviets.

• Good evidence that the Russians

have developed an effective intercon-

tinental ballistic missile.

• An indication of what the Soviets arc

beginning to accomplish in scientific

and technological fields by channeling

their most able youths into mathe-
matics, science, engineering and other

technical fields.

Douglas Notes Gain
In Sale of Missiles

Santa Monica, Calif.—Dominant
trend in a year end financial report is-

sued last week by Douglas Aircraft Co.
was down, though total sales stayed over

the 1 billion mark.

Net income on sales of $1,091,366,-

000 was $30,655,000 or SS.2S a share.

Comparable figures for 1956 were sales

of $1,073,515,000; net income, $33,-

202,000 or $8.96 a common share. It

was the second billion dollar sales year

in a row for Douglas.

Release of the report coincided with

the sale of a large bloc of Douglas

stock- 100,000 shares-on the New
York Stock Exchange at a price of

$55.50 a share. The seller was not an

“insider," that is, an officer of or di-

rector of the company. After declining

for the last two weeks, prices for Doug-
las shares rebounded after the sale.

Other trends from the report;

• Swing to missiles. Douglas missile

sales rose from 16% to 27% of the

military total, compared with 1956 and
the 1957 missile sales dollar total, S199
million, was 42% more than the 1956
figure. Missile backlog now is 31% of

the company’s military backlog.
• Increasing importance of commer-
cial business. More than 51% of un-

filled orders at Douglas arc for com-
mercial aircraft. How pronounced this

trend is was shown by chart which
showed military share of Douglas back-

log declining from approximately 90%
to less than 50%. Total backlog at

the end of 1957 was $1,804 million, a

decline from $2,209 million in 1956.

• Reappearance of borrowing from
banks. Douglas has been free of bank
loans since 1953, but used $55 million

of a $150 million line of bank credit

extended last year. Drain on cash bal-

ances was blamed by Douglas on DC-S
development costs, and on Defense De-
partment fiscal changes including fur-

ther reduction in percentage of progress

payments on fixed price contracts and
a substantial reduction in the amount
of current reimbursement in cost plus

fixed fee contracts.

Increased Utilization

Pushed by MATS
Washington—Military Air Transport

Service anticipates aii annual $300
million volume of business to finance

its operations, according to Brig. Gen.
Albert Wilson. MATS Deputy Chief
of Staff.

Gen. Wilson outlined MATS plan

for increased utilization which is "be-

ing pushed to the maximum” in testi-

mony to a House Government Opera-
tions subcommittee:
• Increase average flight time of air-

craft from three to six hours a day;
• Cutback overhaul time on aircraft

from the present 60 to 70 davs to 1

5

• Obtain cargo handling equipment to

reduce loading and unloading time. He
said MATS is now considering bids

from 14 contractors.

Gen. Wilson said the increased

utilization will mean that MATS will

have less expansion capability for

mobilization. “It means we could rely

more on commercial aircraft reserve

for mobilization airlift—if they only

J52 for Hound Dog
Washington—Primary power source

for the North American WS-132 Hound
Dog air-to-ground electronic counter-

measures missile will be the Pratt &
Whitney J52 turbojet engine rated at

7,500 lb. thrust. The supersonic Hound
Dog is being developed for use from

had the proper type of aircraft,” he

Even with the phase in of Douglas
C-133 cargo transports and the phase-

out of obsolescent types MATS “will

still lack capability for mobilization,"

Gen. Wilson said.

The shipment of missiles abroad, he
pointed out, now confronts MATS
“with a terrific problem.”

Senate Approves
Capital Earnings Bill

Washington—Senate passage of legis-

lation authorizing subsidized carriers to

set aside capital earnings from equip-

ment sales for the purchase of new
equipment apparently assures final en-

actment.

The House passed the measure dur-

ing the last session. Senate opposition

was led by Sen. Frank Lauschc (D.-

Ohio) and Sen. John Williams (R.-

Del.). A Lauschc move to substitute a

system of loans for airline equipment
purchases, repayable within six years,

was defeated 70 to 14.

Differences between the House and
Senate versions to be ironed out by a

joint conference committee are:

• Senate measure is retroactive to April

6, 1956. House measure would become
effective on the date of enactment.
• Senate bill provides that capital losses

also shall be set aside and not consid-

ered in the determination of subsidies.

The House measure provides for only

the set aside of capital gains.

In Senate debate, opponents esti-

mated the total set-aside of airline capi-

tal gains under the legislation at S67
million; its proponents put it at $47
million.

Comptroller General is opposed to

enactment. But the support of the Sec-

retary of Commerce and Director of the

Bureau of Budget indicate Presidential

approval.

ALPA-Western Strike

Remains Unsettled
Air Line Pilot's Assn, strike against

Western Air Lines remained unsettled

last week. Efforts to settle a contract

dispute failed and the strike began
Feb. 21.

A government proposal to settle

some issues and provide for arbitration

of others was rejected by the airline

management. ALPA had accepted it.

Dispute between ALPA and Flight

Engineers’ International Assn, as to

whether jet transport flight engineers

shall be mechanic-qualified or pilot-

qualified has been an issue in the

ALPA-Western negotiations, but is

not involved in the strike, according

to the National Mediation Board.
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NACA Budget Request
Trimmed by House

Washington—House last week cut

$2.3 million from a request by National

Advisory Committee for Aeronautics

for funds for urgent projects and
clamped a ban on additional NACA
personnel.

NACA’s request of $11.8 million

provided for a personnel increase from

7,935 to 8,400, as a step toward the

9,000 provided in the Fiscal 1959
budget. The House cut this to $9.5

million (AW Feb. 24, p. 32). A move
by Rep. Sidney Yates (D.-Ill.) to re-

move the ban on additional employ
ment was defeated on an unrecorded

59 to 74 vote.

News Digest

Lycoming T53 turbine engine will

be provided by Army for Navy hydro-

foil research ship to be built by Miami
Shipbuilding Corp.

Grumman A2F-1, Navy high and low-

altitude attack plane, will be powered

by a 7,500 lb. thrust Pratt & Whitney

J52 turbine engine. Development con-

tract for the two-placc carrier-based air-

craft was awarded to Grumman Aircraft

Engineering Corp. early this year.

Britain and Russia last week signed

a bilateral air agreement providing for a

direct air route between London and
Moscow. Service will begin this sum-
mer. British service will be represented

by British European Airwavs which will

fly turboprop Viscounts. Soviet-owned

airline, Aeroflot, will operate either the

Tu-104 turbojet or the 11-18 turboprop

transport.

McDonnell Aircraft’s F4II Navy jet

fighter is nearing flight status. Latest

order of SI 5,956.377 for the twin-jet,

all-weather fighter brings contract totals

to $167,207,206. Long-range, carrier-

based fighter will carry a radar operator.

Ninth Republic F-105 fighter-bomber

is at Eiclson AFB, Fairbanks, Alaska,

for actual Arctic operational tests. Air

Force now has 11 of the nuclear-weap-

ons-carrving aircraft undergoing evalua-

tion testing.

North American Aviation’s WS-1 1 0A
intercontinental chemical bomber has

been given the Air Force designation

B-70. Bomber is now in the preliminary

design engineering stage at North Amcr-

Picture Credits:

257, 259—Sovfoto.

engineering future
Today, several

SAED's engine!

in small professi

turboshaft, J85 turbojet, T64 ‘

speed control concept for helico

weight ratios . . . determined the

With each success comes gri

FAR-SIGHTED ENGINEERS
helicopters IGNORE THE CARDS . . . LOOK
cr power- INSTEAD TO A HISTORY OF
the feasi- GROWTH AND ACHIEVEMENT,

lection for IF YOUR EYES ARE ON THE
'plications. YEARS AHEAD, WRITE US IN
s growth. CONFIDENCE TODAY.

MR. WILLIAM MERRILL, TECHNICAL RECRUITING
SMALL AIRCRAFT ENGINE DEPARTMENT

GENERAL ELECTRIC

1097 Western Avenue. West Lynn, Moss.

AVIATION WEEK, 3, 1958



EMPLOYMENT OPPORTUNITIES

MISSILES

'

. . . and there’s big opportunity
at BENDIX — prime contractor
for the TALOS MISSILE
If you have the qualifications, you
can build yourself an enviable en-

gineering career with Bendix—and
enjoy living in one of America’s fine

residential and recreational areas.

Bendix Missiles has opportunities

now for engineers of exceptional

ability. You’ll be in the technical

forefront of your profession at

Bendix, working with men who have
sparked some of the most important
technological achievements of our

time. You’ll have the use of facilities

and equipment that are unmatched.

You’ll enjoy a pleasant four

season climate, have excellent edu-
cational facilides available to

;

and your family, and have easy
access to Chicago. Most of all, you’ll

find satisfaction in doing important
work alongside men who arc profes-

sional engineers. Mail the coupon
today for a copy of “Opportunities
Abound at Bendix Missiles”.

Engineers:

MAKE
AVIATION HISTORY

AT RYAN

ryan:

PROFESSIONAL PLACEMENT
JET ENGINE DEPT. BUILDING SOI—

R
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EMPLOYMENT OPPORTUNITIES

How Do You Evaluate

the Career Potential ("CP”)

of a Position

My Present "CP”=

“CP” VALUES; to test your “CP,” circle the value you’d give each

symbol below, substitute, AND solve. (Top value obtainable, 99.5)

CP” VALUES LOW HIGH

o Encouragement to Exercise Initiative

& Creative Imagination
< •

o Assignment (Nature of)-Irom Routine

to Very Challenging
5 • > *

o
Field -Conventional Product to Area
where Technical Breakthroughs Ex-
pected

• • *

Modern Facilities -from Limited to

Extensive Equipment for Testing and
Research

2 3 < <

o Recognition of Individual Contributions
- Chief Reason for Advancement

* * •

o Salary -from Unsatisfactory to Excel-

lent for Level of Work 5 ’ 8

o
Benefits -from Limited to Best in In-

dustry, including Encouragement to

Join Professional Societies; Liberal

Support for Graduate Study

* • •

o RatheT tha n”M eri t

! '^ y ? 2 3 • •

o Your Individual Skill, Creativeness and
6 6 ’ 8

Ability to Take Responsibility

If your solution is 85 or less, it will be

worth your while to inquire about the new
opportunities in research and development

now open at Republic Aviation.

These are specialist positions— requiring

men of high calibre and a strong background

of experience for advanced work on super-

sonic and upper atmosphere projects in air-

craft, missiles and space vehicles.

The Department Head in your field will

personally study your resume. If he feels

there is an opening here which will engage

your interest and fit your qualifications, he

will arrange for an interview. And provide

you with specific information—with which to

evaluate your Career Potential at Republic.

CURRENT OPENINGS FOR SPECIALISTS
(With 5 to 10 years experience)

Engineers, AE, ME, EE; Physicists;

Mathematicians, BS, MS, PhD to work in:

Operations Analysis-Guidance Systems (IN)

Reconnaissance Systems (Optics, IR)

Heat Transfer • Air Load Requirements

Parmingdale, Long Island, New York

ENGINEERS WHO JOIN REPUBLIC ENJOY THE PLUS VALUE OF LIVING AND WORKING ON LONG ISLAND, FAVORITE PLAYGROUND OF THE EAST COAST
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WORK IN RAYTHEON’S

EXPANDING
Missile Program

d SECRET

StCHKI

SBGBEV

As one of the largest and fastest growing companies
engaged in missile work, Raytheon offers unusual oppor-

tunities for challenging assignments to:

AERONAUTICAL ENGINEERS

MECHANICAL ENGINEERS

Continued expansion of our development programs and
advanced missile design projects offers outstanding oppor-

tunities at all levels to experienced engineers desiring

assignment in these fields:

AERODYNAMICS (Missile)

Stability and Control

Performance

WIND TUNNEL TESTING

DIGITAL PROGRAMMING
AERODYNAMIC HEATING

ROCKET ENGINEERING (Solid)

Consider these overall benefits at Raytheon:

• High starting salary.

• Excellent advancement opportunity.

• Modern facilities.

• Suburban New England living, Va hour
from Boston.

• Educational opportunities at M.I.T.,

Harvard, etc.

For interview at our suburban laboratory in Bedford,

Mass.
,
write, wire, or telephone collect to CRestview4-7100.

Ask for J. Clive Enos.

M/SS/LE SYSTEMS D/V/S/ON

RAYTHEON MANUFACTURING COMPANY, Been

336 AVIATION 3, 1958

—ELECTRONIC ENGINEERS

—

POSITIONS VACANT
dSterf the^coumry "where" ol

1*
typei°of informal rndfomd rel" alb!l oVweu'o!

gggSS'JKWt Servomechanism Development
Mag Amp Development

Digital Computer Development
Flight Control Gyro Development

BENEFITS OFFERED INCLUDE

Pilot Engineer. B.S. Aircraft Malnt. Engl-

Age 31. married. PW-7370. Aviation Week.

Corporate Pilot. age^M.^ married, airline

piloting or^ piloting/aaTes poeitfon. Excellent

Mr. C. A. Thrasher

AVIONICS DEPARTMENT
Armament Division

UNIVERSAL MATCH CORPORATION
4407 Cook Avenue
St. Louis 13, Mo.

JAckson 2-1620 Station 731

classified Searchlight Section advertising

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE
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SEARCHLIGHT SECTION

EnnHs.ni
propsrty - sals •

MAR-PAK CORPORATION, AGENT FOR THE UNITED STATES

AIR FORCE, IS DISMANTLING B-36 TYPE AIRCRAFT. THE

AIRCRAFT RESIDUE, MAJOR COMPONENTS, ASSEMBLIES

AND THOUSANDS OF PARTS ARE BEING SOLD. ITEMS ARE

BEING OFFERED IN SMALL AND LARGE LOTS. INTERESTED

PARTIES ARE URGED TO SPECIFY TYPE OF MATERIAL DE-

SIRED AND WRITE TO MAR-PAK CORPORATION.

mfiR-PAK • COUP.

DAVIS MONTHAN A.F.
^BOX 15012 » TUCSON ARIZONA * U.S,

WRITE TODAY FOR INFORMATION
•Mi VA
noN •

For Sale

TWA's
MARTIN AIRPLANES

Aircraft Currently in TWA's First

Class Passenger Service and main-

tained to scheduled airline stand-

Trans World Airlines. Inc.

Mid-Continent International Airport

Kansas City, Missouri

Vice President

Telephone: SHerwood 1-1120

338 AVIATION WEEK, March 3, 1958

SEARCHLIGHT SECTION

AIRCRAFT PARTS!
ALL UNUSED

IMMEDIATE DELIVERY FROM ONE OF THE WORLD'S LARGEST STOCKS OF AIRCRAFT PARTS!

109 TFS7400-23 ^OBtuSer pjmp—
""h

150 ENGINES
! MI?7M-l-20 " Accetoome'er
1 AA1 9-1 5-300 Accelerometer 14 22300-585 Tronrm'itter—Edipte-Pio-

R 2600-20 WRIGHT
13 xc.33466 Mot’or-^U.STBecWcoT^

24 12250.0440-02 Molor^koUtmon'ibSV.

43 RBD2220 Moti^-Holtra” Cabo-"

21 550DJ Scr

23
‘jjjj [

340°

iTviM AMPS—

4 RIIO „
17BWotti— 1500 R-P.M-

11 3GBD1AI8A Voftage^Regulotor— G.E.

71 NEA2B
A2 Generator,

24
<

V.0
1

C
BIU

G
H
o,,>t,re

23 CG-9 Clutch Switch—Edipie-

113 Rt-540-'l Soke'”
H°”

42 5F5RN-12 Mogneto—Bendix
13 MP28BA PowerUnif

334 S6C-2A^
2#voc>

Oil Soporotor-Eclipie

100 JR950R—24 V. Starlet

5 T2100-3A Directional Gyro

—

172
5J03«-003^

Root Timer-Hoyden

59 42302 Thermal Timer Ulonet

10 FCF256I3 Tonic— U. S. Rubber

473 1140*937
^

Fuel^Coelt|
P

^^

‘r 8NB&, Preiturebo^— ABen

442 Grtl»2A Beley -GoorcMon^

49 CG-40 Choke -U.T-C.
^ ^

67 840-21Z-2 D-C VoRmeter Weclan
149 10966A Doth Unit

600 ANB002-2 Hood Grip

67 58G927 Ballon Coil—G-E-

233 1245-900 Hyd. ?m?ero pSl—

VALVES

54 AAI4542 Beguloror—Viekeri

J33
!v4?210

fc,M° 251
Eh"”

B'°k° 170 2001 Relfet—Vidor

13 HC2099-M3 Sequence—Air Auociatei

567 AN4207-12
131 AN6209-3

Oor cntnlob ol AN hardware will be seal on request. Contact us lor your requiremi-nts.

COMMERCIAL AIRCRAFT PARTS CO.
DEP'T NO. AW1, 4101 CURTIS AVE., BALTIMORE 26, MARYLAND • TELEPHONE CURTIS 7-3300
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SEARCHLIGHT SECTION

Executive Aircraft for Immediate Delivery

See them at Pompano Beach Airport

-by Hillsboro Lighthouse, Florida

Super E-18 Beechcraft Deluxe Super-92 DC3

Custom 18 Aero Commander

Airline DC3 Twin Beechcraft Low Time C47s

SEARCHLIGHT SECTION

DEAL DIRECTLY

EXECUTIVE .

LODESTAR A
VENTURA M

BEECHCRAFT M
C 1 8S—D18S

WITH IIIY'W

AIRLINE DC-3

CARGO C-47

CARGO C-46A

GOOSE ond
SUPER WIDGEON

PBY-5A

T6G—PV-2—B-2
SIKORSKY S-51

TRAD -AYER CO.

HELICOPTERS

One of the world’s
largest inventories of

DOUGLAS
DC-3 & DC-4 PARTS

FOR SALE
OR LEASE

DC4B or E

C46F or A
SPECIAL—C46A $47,500

TOTAL TIME 2800 HOURS
SINCE NEW-FLYABLE

INTERNATIONAL AIRCRAFT MAINTENANCE CO

FOR IMMEDIATE SALE
BY CORPORATION

LOCKHEED LODESTAR

mm*

A copy of this quick-read-

ing, 8-page booklet is

yours for the asking. It

contains many facts on the

benefits derived from your

business paper and tips on

how to read more profit-

ably. Write for the “WHY
and HOW booklet."

McGraw-Hill Publishing Com-

pany, Room 2770, 330 West

42nd St., New York 36, N. Y.



mode l 602 Direct Recording

OSCILLOGRAPH

DIRECT READOUT • NO POWDERS • NO CHEMICALS

SPECIFICATIONS

MAXIMUM CHANNELS: 50 Channels

RECORD WIDTH: 12 inches

MAGAZINE CAPACITY: 200 (eet

RECORD SPEED RANGE: .0865 to 138.5

per second

WRITING SPEED: Above 30,000" per second

OPTICAL ARM: 11 inches

POWER REQUIREMENTS: 115V 60 cps

TIMING LINES: 0.01 with 0.10 second

(accentuated intervals)

SIZE: ll)f,"x 16%“ x 2414-

WEIGHT: 130 pounds

Swift readout of the completed records as they flow

from the 602 D/R Direct Recorder, places this

advanced instrument on the top priority list with

test engineers and laboratory researchers who prefer

INCREASED ACCURACY + TIME SAVED.

Outstanding features include: full width timing lines

— record numbering and identification — wide

range of recording speeds — use of standard MI
Galvanometers, all exclusive to the MI model 602

Direct Recorder OSCILLOGRAPH.

Midwestern Instruments manufactures several models

of oscillographs — a model for practically any

application.

MIDWESTERN
INSTRUMENTS
41 ST AND SHERIDAN/ TULSA, OKLAHOMA

Circle Number 225 on Reader.Service Cord

ADVERTISERS IN THIS ISSUE
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ENGINEER OPPORTUNITIES AT RAYTHEON

Newly formed project groups solve
complex airborne radar problems
Engineers like the project-type organization at Raytheon’s
Maynard Laboratory. It gives them maximum diversification in

their work on the most advanced radar navigational and control

problems of the day.

At Maynard, you’ll find projects involving many areas of aircraft

navigation and guidance systems . . . doppler navigation, velocity

check systems, night-fighter operations systems, flight-control

systems, altimeters. There is also interesting new work on counter-
measures equipment.

Career opportunities for men at all levels now exist in the follow-

ing areas:

SYSTEMS ANALYSIS &
ENGINEERING

ANTENNA DESIGN TECHNICAL WRITING
ELECTRONIC PACKAGING SPECIFICATIONS WRITING

ADVANCED CIRCUIT DESIGN

For complete details on engineering positions in any of Maynard’s
project groups, please write John J. Oliver, P.O. Box 87A,
Raytheon Maynard Laboratory, Maynard, Mass.

RAYTHEON MANUFACTURING COMPANY

Excellence in Electronics
Circle Number 229 on Reoder-Service Cord

AVIATION 3, 1958

For every basic airborne system— fuel,

pneumatic, hydraulic, mechanical, electrical,

and electronic—Hydro-Aire's reputation and

know-how guarantees a reliable answer to

your control problem. Among these answers

:

the Hytrol anti-skid braking system, Hy-v/1

fuel pumps, all types of pneumatic and fuel

valves, actuation packages, fractional h.p.

motors. Many others . . . more in the future.

Producing Controls for every Basic Airborne System

When control means

reliable;performance

.



Allison Prop-Jet Powered Convair 340

Duplicates Commercial Flight Schedules—
averages 12 hours per day in the air.

i Hourglass
completes 1000

flight hours

in 84 days

The record speaks for itself: 649 flights to 77 cities in 32 states • 1825 miles nonstop from Burbank

to Indianapolis in 5 hours, 40 minutes • 12 hours flight-time each day—for 84 days—with only line

maintenance on engines and propellers • Routine cruise—360 mph at 20,000 feet • Specific fuel

consumption well within specification from sea level through 20,000 feet • Oil consumption—

10 gallons per engine in 1000 hours.

GM
Proving beyond doubt the operational readiness, flight dependability and superior economy
of Allison Prop-Jet Engines and Aeroproducts Turbo-Propellers, Operation Hourglass clearly

demonstrates why 11 airlines of the world have ordered 144 Allison Prop-Jet powered

Lockheed Electras for medium- and short-range jet-age service.

ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana

LLISON PAOP-«/£TPOWEH
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